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Last lecture and tutorial …

Software Quality Measurements

• We have shown the use of quality 
measurements to monitor the progress of 
software development

• The development/restructuring 
(maintenance) activities (refactoring, 
tuning, adding features) can be guided by 
the metrics of softgoals
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Today …

On Aspect Orientation
• Today we explain the paradigm of aspect-

orientation
1. Concepts: What are aspects?
2. Practices: Aspect-orientation at large

– AOP: Aspect-oriented programming
– AOSD: Aspect-oriented software development
– AORE: Aspect-oriented requirements 

engineering
– AOSR: Aspect-oriented software reuse (probably 

next lecture)
3. A case study of AORE
4. Summary
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1. What are aspects?
1. Some design principles

• Divide and conquer: problem solving/design principle
• Modularization: high cohesion/low coupling

Separation of concerns
• DRY: Don’t Repeat Yourself

Increase the fan-in
2. Previous paradigms

• 70s – 80s: 
Structured programming (Goto’s considered harmful) => 
Structured Analysis, Structured Design

• 80s – 90s:
Object-oriented programming (OOP) =>
OOA/OOD => UML

3. Why another paradigm ?
• Since late 90s …

Separation of the crosscutting concerns
4. What are aspects?

– Modularizing the crosscutting concerns
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1.1 Some design principles

Structured programming
• What is structured program?

– A program has no more GOTO’s
– Only three kinds of structure prevails

• Sequential
• If-then-else
• Loops

[Dijkstra: Goto considered harmful]
– In other words, every statement block has single-entry, single-exit as 

Hammock Graph
[Weiser: Program slicing]

• “Whenever possible, we wish to maximize fan-in during the design 
process. Fan-in is the raison d’être of modularity. Each instance of 
multiple fan-in means that some duplicate code has been avoided.”
raison d'être: grounds for existence 
(http://www.french-linguistics.co.uk/dictionary/)
[Yourdon & Constantine79] Structured Design (pg. 172, see also 

http://wwwpa.win.tue.nl/wstomv/quotes/structured-design.html)
[parnas: Modularization, information hiding]
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(1) A decomposition hierarchy from abstract to concrete: 
Divide and Conquer, Structured Design; 

(2) Don’t Repeat Yourself, Factoring / Refactoring …
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Example

SCAN

VALUE

REMOVALL

MOVE UNTIL

FIND

STRINGCOMP

Yourdon & Constantine, SD, pg.168
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1.1 Some design principles

Object-oriented programming
• Everything is an object (Smalltalk)
• Information hiding / Encapsulation: object 

groups related data and the operations on the 
data into a module

• Object has structural relationships:
– inheritance: generalization / specialization: 

isA/instanceOf
– aggregation : hasA / isPartOf
– associations: 1-to-many, 1-to-1, many-to-many

• In the end, the structurally-related objects are 
packaged into components



Spring 2005 ECE450H1S Software Engineering II

1.2 Aspect-orientation
• Component language 

(any structured or OO language, even 
corresponding design and requirements 
specification)

• What are crosscutting concerns?
• An aspect language

– What are joinpoints?
– What are pointcuts?
– What are advices?

• A weaving mechanism
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Aspect concepts

• Concepts: 
cross-cutting, 
component, aspect, 
join points, weaving

AOP hides the join points

AspectC
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AOP (THE MAGIC)

SCAN

VALUE

REMOVALL

MOVE UNTIL

FIND

STRINGCOMP
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AOP (NOT REALLY MAGIC)

SCAN

VALUE

MOVE UNTIL

FIND

STRINGCOMP

REMOVALL
FIND: AT LINE 5

VALUE: AT LINE7

SCAN: AT LINE 15

MOVE UNTIL: AT LINE 8

REMOVALL: AT LINE 2
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AOP example
/ *

*  ==== ===== ==== ===== ===== ===== ===== ==== ===== ===== ===== ===== ==== ===== ==
*
*  The Apach e So f t war e Li c ense,  Ver s i on 1. 1
*
*  Copy r i ght  ( c )  1999  The Apach e Sof t war e Fou ndat i on.   Al l  r i ght s
*  r ese r ved.
*
*  Redi s t r i b ut i o n and  use i n so ur ce and bi nar y  f or ms ,  wi t h o r  wi t hout
*  modi f i cat i on,  ar e per mi t t ed pr ov i ded t hat  t he f ol l owi ng c ondi t i ons
*  ar e met :
*
*  1.  Redi s t r i bu t i ons  of  s our ce  code  mus t  r et ai n t he ab ove c opyr i ght
*     n ot i ce ,  t h i s  l i s t  of  cond i t i on s  an d t he  f ol l owi ng  di sc l ai mer .
*
*  2.  Redi s t r i bu t i ons  i n b i nar y  f or m mus t  r ep r oduc e t he  abov e co pyr i g ht
*     n ot i ce ,  t h i s  l i s t  of  cond i t i on s  an d t he  f ol l owi ng  di sc l ai mer  i n
*     t he do cume nt at i on an d/ or  ot her  mat er i al s  pr o v i ded  wi t h  t he
*     d i s t r i but i on.
*
*  3.  The en d- us er  do cumen t at i o n i nc l ude d wi t h t he  r edi s t r i b ut i o n,  i f
*     a ny ,  mus t  i nc l u de t h e f ol l owi n g ac knowl egeme nt :
*        " Th i s  p r oduc t  i nc l udes  sof t war e  deve l oped  by  t he
*         Ap ache  Sof t war e Found at i on  ( ht t p: / / www. a pache . or g/ ) . "
*     Al t er n at el y ,  t h i s  ac knowl egeme nt may  ap pear  i n t h e sof t war e

i t sel f ,
*     i f  and  whe r ever  such  t hi r d- par t y  a cknowl egement s nor ma l l y  appea r .
*
*  4.  The na mes " The Jakar t a Pr oj ec t " ,  " Tomca t " ,  a nd " Apache  Sof t war e
*     Founda t i on "  mus t  not  be u sed t o en dor se  or  p r omot e pr o duc t s

der i ved
*     f r om t hi s  sof t war e wi t hou t  pr i or  wr i t t e n per mi ss i on.  For  wr i t t e n
*     p er mi s s i on ,  pl e ase c ont ac t  apa che@apach e. or g .
*
*  5.  Pr oduc t s  d er i ve d f r o m t hi s  sof t war e may  not  be ca l l ed " Apa che"
*     n or  ma y  " Apache "  app ear  i n t he i r  n ames  wi t ho ut  pr i or  wr i t t en
*     p er mi s s i on  of  t he Ap ache Gr oup .
*
*  THI S SOFTWARE I S PROVI DED ` ` AS I S' '  AND ANY EXPRESSED OR I MPL I ED
*  WARRANTI ES,  I NCLUDI NG,  BUT NOT LI MI TED TO,  THE I MPLI ED WARRANTI ES
*  OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE ARE
*  DI SCLAI MED.   I N NO EVENT SHALL THE APACHE SOFTWARE FOUNDATI ON OR
*  I TS CONTRI BUTORS BE LI ABLE FOR ANY DI RECT,  I NDI RECT,  I NCI DENT AL,
*  SPECI AL,  EXEMPLARY,  OR CONSEQUENTI AL DAMAGES ( I NCLUDI NG,  BUT NOT
*  LI MI TED TO,  PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;  LOSS OF
*  USE,  DATA,  OR PROFI TS;  OR BUSI NESS I NTERRUPTI ON)  HOWEVER CAUSED AND
*  ON ANY THEORY OF L I ABI L I TY,  WHETHER I N CONTRACT,  STRI CT L I ABI LI TY,
*  OR TORT ( I NCL UDI NG NEGL I GENCE OR OTHERWI SE)  ARI SI NG I N ANY WAY OUT
*  OF THE USE OF  THI S SOFTWARE,  EVEN I F ADVI SED OF  THE POSSI BI LI TY OF
*  SUCH DAMAGE.
*  ==== ===== ==== ===== ===== ===== ===== ==== ===== ===== ===== ===== ==== ===== ==
*
*  Thi s  sof t war e  cons i s t s  of  vo l unt a r y  c ont r i but i o ns  ma de by  man y
*  i ndi v i dua l s  o n beh al f  o f  t he  Apac he Sof t wa r e Fo undat i on.   For mor e
*  i nf o r mat i on o n t he  Apac he So f t war e Fo undat i on,  pl eas e see
*  <ht t p: / / www. a pache . or g/ >.
*
*  [ Add i t i on al  n ot i ce s ,  i f  r equ i r ed by  p r i or  l i cen s i ng condi t i on s ]
*
* /

package  or g. apac he. t o mcat . sess i on;

i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*  Cor e  i mpl emen t at i o n of  an ap pl i ca t i on  l eve l  ses s i on
*
*  @aut hor  J ames  Dunc an Da v i dso n [ du ncan @eng. sun. c om]
*  @aut hor  J ason  Hunt er  [ j ch@en g. sun . com]
*  @aut hor  J ames  Todd  [ gon zo@en g. sun . com]
* /

publ i c  c l ass  App l i cat i onSe ss i on i mpl emen t s  Ht t pSes s i on {

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

pr i vat e Hash t abl e val u es  = new Hasht abl e( ) ;
pr i vat e St r i ng i d ;
pr i vat e Ser v er Ses s i on ser ve r Sess i on;
pr i vat e Cont ex t  c ont ex t ;
pr i vat e l ong  c r ea t i onT i me =  Sys t em. c ur r en t Ti me Mi l l i s ( ) ; ;
pr i vat e l ong  t hi s Acces sTi me = c r eat i onTi me;
pr i vat e l ong  l as t Acces sed =  c r ea t i on Ti me;
pr i vat e i nt i nac t i veI n t er va l = - 1;
pr i vat e bool ean v al i d = t r u e;

App l i cat i onSess i o n( St r i ng i d,  Se r ver Sess i on se r ver Sess i o n,
Cont ex t  cont e x t )  {
t hi s . ser ver Se ss i on = se r ver Sess i on;
t hi s . con t ex t  = con t ex t ;
t hi s . i d = i d;

t hi s . i na c t i ve I nt er val =  cont ex t . get Se ss i on Ti meOut ( ) ;

i f  ( t hi s . i nac t i veI nt er v al ! =  - 1)  {
t hi s . i nac t i veI nt er v al * =  60;

}
}

Ser ver Se ss i o n get Ser ve r Sess i on( )  {
r et u r n s er ver Sess i on;

}

/ * *
*  Cal l e d by  cont ex t  when r eques t  co mes  i n so t hat  acces ses  and
*  i nac t i v i t i es c an be  deal t  wi t h ac cor di ngl y .
* /

voi d acc esse d( )  {
/ /  s et  l as t  a ccess ed t o  t hi s Acce ssTi me as  i t  wi l l  be  l ef t  ove r
/ /  f r om t he p r ev i o us  ac cess
l as t Acce ssed = t hi sAcce ssTi me;
t hi s Acce ssTi me = Sys t em. cur r ent T i meMi l l i s ( ) ;

val i dat e ( ) ;
}

voi d val i dat e( )  {
/ /  i f  we  have  an i nac t i ve i n t er v al ,  c heck  t o se e i f  we' v e exc eeded  i t
i f  ( i nac t i veI nt er v al ! =  - 1)  {

i nt t hi s I nt er v al =
( i nt ) ( Sys t em. cu r r ent Ti me Mi l l i s ( )  - l as t Acces sed)  /  10 00;

i f  ( t hi s I nt er v al > i nac t i veI nt er v al )  {
i nval i dat e ( ) ;

}
}

}

/ /  HTTP SESSI ON I MPLEMENTAT I ON METHODS

pub l i c  St r i n g get I d( )  {
i f  ( val i d)  {

r et u r n i d ;
}  el se {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

}

pub l i c  l ong get Cr eat i o nTi me ( )  {
i f  ( val i d)  {

r et u r n c r eat i o nTi me ;
}  el se {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

}

/ * *
*
*  @depr ecat ed
* /

pub l i c  Ht t pSess i o nCont ex t g et Ses s i on Cont e x t ( )  {
r et u r n n ew Se ss i on Cont e x t I mp l ( ) ;

}

pub l i c  l ong get La s t Acc essed Ti me( )  {
i f  ( val i d)  {

r et u r n l a s t Acc essed ;
}  el se {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

}

publ i c  voi d i nva l i dat e( )  {
ser v er Se ss i on . r emo veApp l i cat i onSess i o n( con t ex t ) ;

/ /  r emov e eve r y t hi ng i n  t he sess i on

Enumer at i on e num =  val u es . ke ys ( ) ;
whi l e ( e num. h asMor eEl ement s ( ) )  {

St r i ng na me = ( St r i ng) en um. n ex t El ement ( ) ;
r emo veVal ue( na me) ;

}

val i d = f al se ;
}

pub l i c  b ool e an i s New( )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( t hi s Acces sTi me == c r eat i onTi me)  {
r et u r n t r ue;

}  el se {
r et u r n f a l se;

}
}

/ * *
*  @depr ecat ed
* /

pub l i c  v oi d put Va l ue( St r i ng name ,  Ob j ec t  val ue )  {
set At t r i but e( name,  val u e) ;

}

pub l i c  v oi d set At t r i bu t e( St r i ng name ,  Obj ec t  v al ue)  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( name  == n ul l )  {
St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r emo veVa l ue( n ame) ;   / /  r emov e an y  ex i s t i ng  bi nd i ng

i f  ( val u e ! = nul l  && va l ue i ns t a nceof Ht t p Sess i onBi n di ng Li s t e ner )  {
Ht t p Sess i onBi n di ngEvent e =

new Ht t pSe ss i on Bi ndi ngEv ent ( t hi s ,  name) ;

( ( Ht t pSes s i onBi ndi n gLi s t ener ) val u e) . va l ueBo und( e ) ;
}

val u es . p ut ( na me,  v al ue) ;
}

/ * *
*  @depr ecat ed
* /

pub l i c  Obj ec t  get Val ue ( St r i ng na me)  {
r et u r n g et At t r i but e( name) ;

}

pub l i c  Obj ec t  get At t r i but e( St r i n g na me)  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( name  == n ul l )  {
St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r et u r n v al ues . get ( name) ;
}

/ * *
*  @depr ecat ed
* /

pub l i c  St r i n g[ ]  g et Val ueNames( )  {
Enumer at i on e  = ge t At t r i but e Name s( ) ;
Vec t or  n ames = new Vec t or ( ) ;

whi l e ( e . hasMor eEl ement s ( ) )  {
name s. add El eme nt ( e. nex t El eme nt ( ) ) ;

}

St r i ng[ ]  val u eName s = n ew St r i ng [ name s. s i z e( ) ] ;

name s . co py I nt o( val ueNames) ;

r et u r n v al ueNames;

}

pub l i c  Enume r at i o n get At t r i but eNames ( )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

Hash t abl e val uesCl one =  ( Has ht ab l e) va l ues . c l one ( ) ;

r et u r n ( Enume r at i o n) val uesCl one. keys( ) ;
}

/ * *
*  @depr ecat ed
* /

pub l i c  v oi d r emov eVal u e( St r i ng n ame)  {
r emo veAt t r i bu t e( na me) ;

}

pub l i c  v oi d r emov eAt t r i but e ( St r i ng n ame)  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( name  == n ul l )  {
St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

Obj e c t  o  = va l ues . get ( n ame) ;

i f  ( o i n s t anc eof Ht t pSe ss i on Bi nd i ngLi s t ene r )  {
Ht t p Sess i onBi n di ngEvent e =

new Ht t pSe ss i on Bi ndi ngEv ent ( t hi s , n ame) ;

( ( Ht t pSes s i onBi ndi n gLi s t ener ) o) . v al ueUnboun d( e) ;
}

val u es . r emove ( name ) ;
}

pub l i c  v oi d set Ma x I nac t i veI nt er v al ( i nt i n t er va l )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i nac t i ve I nt er val =  i nt e r val ;
}

pub l i c  i nt g et Max I nac t i veI n t er va l ( )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

r et u r n i nac t i veI nt er val ;
}

}

/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ApplicationSession
package  or g. apac he. t o mcat . sess i on;

i mpor t  j ava. i o. I OExce pt i on ;
i mpor t  j ava. i o. Obj ec t I nput St r ea m;
i mpor t  j ava. i o. Obj ec t Out pu t St r e am;
i mpor t  j ava. i o. Ser i al i zabl e;
i mpor t  j ava. ut i l . Enumer at i on;
i mpor t  j ava. ut i l . Hash t abl e ;
i mpor t  j ava. ut i l . Vec t or ;
i mpor t  j avax . ser v l et . Ser v l et Exc ept i o n;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o n;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o nBi n di ngEvent ;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o nBi n di ngL i s t en er ;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o nCon t ex t ;
i mpor t  or g. a pach e. t omcat . c at al i na. * ;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;

/ * *
*  St an dar d i mpl ement at i on  of  t he <b >Ses s i on< / b> 

i nt er f a ce.   Thi s  obj e c t  i s
*  ser i al i za bl e,  so t hat  i t  can  be s t or e d i n 

per s i s t ent  s t or a ge or  t r an s f er r ed
*  t o a  di f f er en t  JVM f or  di s t r i but a bl e sess i on 

suppor t .
*  <p>
*  <b>I MPLEMENTATI ON NOTE< / b>:   An i ns t a nce o f  t hi s  

c l ass  r epr es ent s  bot h  t he
*  i nt e r nal  ( Ses s i on)  and appl i cat i o n l e vel  

( Ht t pSe ss i on )  v i ew of  t he sess i on.
*  Howe ver ,  beca use t he c l ass  i t sel f  i s  not  d ec l ar ed 

publ i c ,  Java  l og i c  ou t s i de
*  of  t he <c ode> or g. a pache . t omc at . se ss i o n</ co de> 

package  cann ot  c as t  a n
*  Ht t p Sess i on v i ew o f  t hi s  i ns t ance  bac k  t o a 

Sess i on  v i ew.
*
*  @aut hor  Cr ai g  R.  McCl an ahan
*  @ver s i on $Rev i s i on :  1. 2  $ $Dat e:  2000 / 05/ 1 5 

17: 54: 1 0 $
* /

f i nal  c l ass  St an dar dSess i o n
i mp l emen t s  Ht t pSe ss i on ,  Ses s i on {

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - Co ns t r u c t or s

/ * *
*  Cons t r uc t  a ne w Ses s i on assoc i at e d wi t h t he  

spec i f i ed Ma nage r .
*
*  @par a m ma nager  The manag er  wi t h whi ch t hi s  

Sess i on  i s  a ssoc i at ed
* /

pub l i c  St and ar dSe ss i on ( Mana ger manag er )  {

supe r ( ) ;
t hi s . man ager  = man ager ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - I ns t ance  Var i abl es

/ * *
*  The c ol l e c t i on  of  u ser  d at a a t t r i but es  

assoc i a t ed wi t h t hi s  Sess i on.
* /

pr i vat e Hash t abl e at t r i but e s  = n ew Hasht a bl e( ) ;

/ * *
*  The t i me t hi s  sess i on wa s  c r e at ed ,  i n 

mi l l i se conds  s i n ce mi dni gh t ,
*  Janua r y  1 ,  197 0 GMT.
* /

pr i vat e l ong  c r ea t i onT i me =  0L;

/ * *
*  The s ess i on i d ent i f i er  o f  t hi s  Se ss i on .
* /

pr i vat e St r i ng i d  = nu l l ;

/ * *
*  Descr i pt i ve i n f or ma t i on descr i bi n g t hi s  

Sess i on  i mpl emen t at i o n.
* /

pr i vat e s t at i c  f i nal  St r i ng  i nf o  = 
" St anda r dSes s i on / 1. 0" ;

/ * *
*  The l as t  acces sed t i me f or  t h i s  Sess i o n.
* /

pr i vat e l ong  l as t Acces sedTi me = c r ea t i onT i me;

/ * *
*  The Manag er  wi t h wh i ch t hi s  Sess i on i s  

assoc i a t ed.
* /

pr i vat e Mana ger  manage r  = n ul l ;

/ * *
*  The max i mum t i me i n t er va l ,  i n  sec onds ,  bet ween 

c l i ent  r eque s t s  bef or e
*  t he s er v l et co nt ai n er  ma y  i nv al i d at e t hi s  

sess i on .   A nega t i ve t i me
*  i ndi c at es  t hat  t he sess i on sh oul d  neve r  t i me 

out .
* /

pr i vat e i nt max I n ac t i v eI nt e r val = - 1 ;

/ * *
*  Fl ag i ndi cat i n g whe t her  t hi s  sess i on i s  new or  

not .
* /

pr i vat e bool ean i sNew = t r u e;

/ * *
*  Fl ag i ndi cat i n g whe t her  t hi s  sess i on i s  val i d 

or  not .
* /

pr i vat e bool ean i sVal i d = f al se;

/ * *
*  The s t r i n g man ager  f or  t hi s  p acka ge.
* /

pr i vat e St r i ngMan ager sm =

St r i ngManage r . ge t Mana ger ( " or g. a pache . t omcat . s ess i o n" )
;

/ * *
*  The HTTP sess i on co nt ex t  asso c i at ed wi t h t h i s  

sess i on .
* /

pr i vat e s t at i c  Ht t pSes s i onCont ex t se ss i on Cont e x t
= nul l ;

/ * *
*  The c ur r e nt  ac cesse d t i me f or  t hi s  ses s i on.
* /

pr i vat e l ong  t hi s Acces sedTi me = c r ea t i onT i me;

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - Sess i on Pr ope r t i es

/ * *
*  Set  t he c r eat i on t i me f o r  t hi s  se ss i on .   Th i s  

met hod i s  ca l l ed  by  t he
*  Manag er  when a n ex i s t i ng  Sess i on i ns t a nce i s  

r eused.
*
*  @par a m t i me Th e new c r ea t i on t i me
* /

pub l i c  v oi d set Cr eat i o nTi me ( l ong t i me)  {

t hi s . c r e at i on Ti me = t i me;
t hi s . l as t Acce ssedT i me =  t i me ;
t hi s . t hi sAcce ssedT i me =  t i me ;

}

/ * *
*  Ret ur n t h e ses s i on i dent i f i er  f or  t hi s  

sess i on .
* /

pub l i c  St r i n g get I d( )  {

r et u r n ( t hi s . i d) ;

}

/ * *
*  Set  t he s ess i o n i de nt i f i er  f o r  t h i s  se ss i on .
*
*  @par a m i d  The new s ess i o n i de nt i f i er
* /

pub l i c  v oi d set I d ( St r i ng i d )  {

i f  ( ( t hi s . i d ! = nu l l )  && ( ma nage r  ! = nul l )  &&
( manag er  i n s t anc eof Manage r Bas e) )

( ( Ma nager Base)  mana ger ) . r emo ve( t h i s ) ;

t hi s . i d = i d;

i f  ( ( man ager  ! = nu l l )  && ( ma nage r  i ns t ance of
Manager Base) )

( ( Ma nager Base)  mana ger ) . add( t hi s ) ;

}

/ * *
*  Ret ur n de scr i p t i ve i nf or mat i o n ab out  t hi s  

Sess i on  i mpl emen t at i o n and
*  t he c or r e spond i ng v er s i o n number ,  i n t he 

f or mat
*  

<code>&l t ; de sc r i pt i on &gt ; / &l t ; v er s i o n&gt ; </ co de>.
* /

pub l i c  St r i n g get I nf o( )  {

r et u r n ( t hi s . i nf o) ;

}

/ * *
*  Ret ur n t h e l as t  t i me t he  c l i e nt  s ent  a  r equ es t  

assoc i a t ed wi t h t hi s
*  sess i on,  as  t h e number  o f  mi l l i se conds  s i nc e 

mi dni gh t ,  Ja nuar y  1,  1970
*  GMT.   Ac t i ons  t hat  your  appl i cat i on t a kes ,  

such as  get t i ng or  se t t i ng
*  a val ue a ssoc i at ed wi t h t he s ess i on,  d o not  

af f ec t  t he a cces s  t i me.
* /

pub l i c  l ong get La s t Acc essed Ti me( )  {

r et u r n ( t hi s . l as t Access edTi me) ;

}

/ * *
*  Ret ur n t h e Man ager  wi t hi n whi ch t hi s  Sess i o n 

i s  val i d.
* /

pub l i c  Manag er  ge t Mana ger ( )  {

r et u r n ( t hi s . manag er ) ;

}

/ * *
*  Set  t he Manage r  wi t hi n whi ch t hi s  Sess i on i s  

val i d.
*
*  @par a m ma nager  The new Manage r
* /

pub l i c  v oi d set Ma nager ( Mana ger manag er )  {

t hi s . man ager  = man ager ;

}

/ * *
*  Ret ur n t h e max i mum t i me i nt er val ,  i n s econd s ,  

bet ween  c l i e nt  r eques t s
*  bef or e t h e ser v l et cont a i ner  wi l l  i nva l i dat e 

t he ses s i on.   A negat i ve
*  t i me i ndi cat es  t hat  t he sess i on s houl d  neve r  

t i me ou t .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  

met hod i s  ca l l ed  on
*   an i nval i dat e d ses s i on
* /

pub l i c  i nt g et Max I nac t i veI n t er va l ( )  {

r et u r n ( t hi s . max I n ac t i v eI nt e r val ) ;

}

/ * *
*  Set  t he max i mu m t i me i nt er val ,  i n  seco nds ,  

bet ween  c l i e nt  r eques t s
*  bef or e t h e ser v l et cont a i ner  wi l l  i nva l i dat e 

t he ses s i on.   A negat i ve
*  t i me i ndi cat es  t hat  t he sess i on s houl d  neve r  

t i me ou t .
*
*  @par a m i n t er va l  The  new max i mum i nt er v al
* /

pub l i c  v oi d set Ma x I nac t i veI nt er v al ( i nt i n t er va l )  
{

t hi s . max I nac t i veI n t er va l = i nt er val ;

}

/ * *
*  Ret ur n t h e <co de>Ht t pSes s i on< / cod e> f o r  whi ch t h i s  

obj ec t
*  i s  t h e f a cade.
* /

pub l i c  Ht t pSess i o n get Sess i on( )  {

r et u r n ( ( Ht t p Sess i on)  t hi s ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Sess i on  Publ i c  Met hod s

/ * *
*  Updat e t h e acc essed  t i me  i nf o r mat i on f or  t h i s  se ss i on .   

Thi s  me t hod
*  shoul d be  cal l ed by  t he cont e x t  when a  r equ es t  c omes  i n 

f or  a p ar t i c ul ar
*  sess i on,  even i f  t h e app l i cat i on does  not  r ef er e nce i t .
* /

pub l i c  v oi d acces s( )  {

t hi s . l as t Acce ssedT i me =  t hi s . t hi sAcce ssedT i me;
t hi s . t hi sAcce ssedT i me =  Sys t em. c ur r en t Ti me Mi l l i s ( ) ;
t hi s . i sNew=f a l se;

}

/ * *
*  Per f o r m t he i n t er na l  pr o cess i ng r equi r ed t o  i nva l i dat e 

t hi s  se ss i on ,
*  wi t ho ut  t r i gge r i ng an ex cept i on i f  t he  sess i on h as  

al r eady  expi r ed.
* /

pub l i c  v oi d expi r e( )  {

/ /  Remov e t hi s  ses s i on f r om our  manag er ' s  ac t i v e 
sess i on s

i f  ( ( man ager  ! = nu l l )  && ( ma nage r  i ns t ance of
Manager Base) )

( ( Ma nager Base)  mana ger ) . r emo ve( t h i s ) ;

/ /  Unbi n d any  obj e c t s  a ssoc i at ed  wi t h  t hi s  sess i on
Vec t or  r esul t s  = n ew Ve c t or ( ) ;
Enumer at i on a t t r s = get At t r i but e Names ( ) ;
whi l e ( a t t r s . hasMo r eEl e ment s ( ) )  {

St r i ng at t r = ( St r i ng)  a t t r s . nex t El eme nt ( ) ;
r esu l t s . a ddEl e ment ( at t r ) ;

}
Enumer at i on n ames = r es ul t s . el ement s ( ) ;
whi l e ( n ames. hasMo r eEl e ment s ( ) )  {

St r i ng na me = ( St r i ng)  n ames . nex t El eme nt ( ) ;
r emo veAt t r i but e( name) ;

}

/ /  Mar k  t hi s  sess i on as  i nva l i d
set Val i d ( f al s e) ;

}

/ * *
*  Rel ea se a l l  ob j ec t  r ef er ences ,  an d i ni t i al i ze i n s t anc e 

var i abl es ,  i n
*  pr epa r at i on f o r  r eu se of  t hi s  obj ec t .
* /

pub l i c  v oi d r ecyc l e( )  {

/ /  Reset  t he i ns t a nce v ar i ab l es  assoc i at ed  wi t h  t hi s  
Sess i on

at t r i but es . c l ear ( ) ;
c r ea t i on Ti me = 0L;
i d =  nul l ;
l as t Acce ssedT i me =  0L;
mana ger  = nul l ;
max I nac t i veI n t er va l = - 1;
i sNe w = t r ue;
i sVa l i d = f al se;

/ /  Tel l  our  Manage r  t ha t  t hi s  Se ss i on  has  been r ecyc l ed
i f  ( ( man ager  ! = nu l l )  && ( ma nage r  i ns t ance of

Manager Base) )
( ( Ma nager Base)  mana ger ) . r ecy c l e( t hi s ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Sess i on 
Package  Met h ods

/ * *
*  Ret ur n t h e <co de>i s Val i d </ cod e> f l ag f or  t h i s  se ss i on .
* /

boo l ean i sVa l i d( )  {

r et u r n ( t hi s . i sVal i d) ;

}

/ * *
*  Set  t he < code> i sNew</ cod e> f l ag f or  t h i s  se ss i on .
*
*  @par a m i s New The ne w val ue f o r  t h e <co de>i s New</ code>  

f l ag
* /

voi d set New( bool e an i s New)  {

t hi s . i sNew = i sNew;

}

/ * *
*  Set  t he < code> i sVal i d</ c ode> f l ag  f or  t hi s  sess i on.
*
*  @par a m i s Val i d The new v al ue f or  t he 

<code>i sVal i d</ c ode> f l ag
* /

voi d set Val i d( boo l ean i sVal i d)  {

t hi s . i sVal i d = i sVal i d;
}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ht t pSes s i on Pr op er t i e s

/ * *
*  Ret ur n t h e t i me whe n t hi s  ses s i on  was  c r eat ed,  i n 

mi l l i se conds  s i n ce
*  mi dni ght ,  Janu ar y  1 ,  197 0 GMT.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  l ong get Cr eat i o nTi me ( )  {

r et u r n ( t hi s . c r eat i onTi me) ;

}

/ * *
*  Ret ur n t h e ses s i on cont e x t  wi t h whi ch t hi s  sess i on i s  

assoc i a t ed.
*
*  @depr ecat ed As  of  Ver s i o n 2. 1 ,  t h i s  me t hod i s  de pr eca t ed 

and has  no
*   r epl acement .   I t  wi l l  b e r emoved  i n a  f ut u r e ve r s i on  of  

t he
*   Java  Ser v l et API .
* /

pub l i c  Ht t pSess i o nCont ex t g et Ses s i on Cont e x t ( )  {

i f  ( sess i onCo nt ex t == n ul l )
sess i onCo nt ex t = ne w St a ndar dSess i onCo nt ex t ( ) ;

r et u r n ( sess i onCon t ex t ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ht t pSes s i on Publ i c  Me t hods

/ * *
*  Ret ur n t h e obj ec t  b ound wi t h t he spec i f i ed name i n t h i s  

sess i on ,  or
*  <code >nul l </ co de> i f  no obj ec t  i s  boun d wi t h t ha t  name.
*
*  @par a m na me Na me of  t he at t r i but e  t o b e r et ur ned
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  Obj ec t  get At t r i but e( St r i n g na me)  {

r et u r n ( at t r i but es . get ( name) ) ;

}

/ * *
*  Ret ur n an  <cod e>Enu mer at i on</ code > of  

<code>St r i ng </ co de> o bj ec t s
*  cont a i ni n g t he  name s of  t he o bj ec t s  bo und t o t hi s  

sess i on .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  Enume r at i o n get At t r i but eNames ( )  {

r et u r n ( at t r i but es . keys ( ) ) ;

}

/ * *
*  Ret ur n t h e obj ec t  b ound wi t h t he spec i f i ed name i n t h i s  

sess i on ,  or
*  <code >nul l </ co de> i f  no obj ec t  i s  boun d wi t h t ha t  name.
*
*  @par a m na me Na me of  t he val ue  t o be r e t ur ne d
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d 

by
*   <cod e>ge t At t r i but e ( ) </ c ode>
* /

pub l i c  Obj ec t  get Val ue ( St r i ng na me)  {

r et u r n ( get At t r i bu t e( na me) ) ;

}

/ * *
*  Ret ur n t h e set  of  n ames of  ob j ec t s  bou nd t o  t hi s  

sess i on .   I f  t he r e
*  ar e n o su ch ob j ec t s ,  a z er o- l engt h ar r ay  i s  r et u r ned.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d 

by
*   <cod e>ge t At t r i but e Names ( ) </ c ode>
* /

pub l i c  St r i n g[ ]  g et Val ueNames( )  {

Vec t or  r esul t s  = n ew Ve c t or ( ) ;
Enumer at i on a t t r s = get At t r i but e Names ( ) ;
whi l e ( a t t r s . hasMo r eEl e ment s ( ) )  {

St r i ng at t r = ( St r i ng)  a t t r s . nex t El eme nt ( ) ;
r esu l t s . a ddEl e ment ( at t r ) ;

}
St r i ng n ames[ ]  = n ew St r i ng[ r esu l t s . s i ze( ) ] ;
f or  ( i nt i  = 0;  i  < names. l e ngt h ;  i ++ )

name s[ i ]  = ( St r i ng)  r esu l t s . el eme nt At ( i ) ;
r et u r n ( names ) ;

}

/ * *
*  I nval i dat es  t h i s  se ss i on  and unbi nds  a ny  ob j ec t s  boun d 

t o i t .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on
*   an i nval i dat e d ses s i on
* /

pub l i c  v oi d i nval i dat e ( )  {

/ /  Cause  t hi s  sess i on t o exp i r e
expi r e( ) ;

}

/ * *
*  Ret ur n <c ode>t r ue</ code>  i f  t he c l i ent  does  not  yet  k now 

about  t he
*  sess i on,  or  i f  t he c l i en t  cho oses  not  t o j o i n t h e 

sess i on .   Fo r
*  examp l e,  i f  t h e ser ver  u sed o nl y  cook i e- bas ed se ss i on s ,  

and t he  c l i e nt
*  has  d i sab l ed t he us e of  cook i es ,  t hen a ses s i on woul d  be 

new on each
*  r eque s t .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  b ool e an i s New( )  {

r et u r n ( t hi s . i sNew) ;

}

/ * *
*  Bi nd an o bj ec t  t o t hi s  s ess i o n,  u s i ng t he s pec i f i ed n ame. I f  an ob j ec t
*  of  t h e sa me na me i s  al r e ady  b ound  t o t hi s  s ess i o n,  t h e ob j ec t  i s
*  r epl a ced.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueBou nd( ) < / code > on t he obj ec t .
*
*  @par a m na me Na me t o  whi c h t he  obj ec t  i s  bou nd,  c annot  be nul l
*  @par a m va l ue Obj ec t  t o b e bou nd,  canno t  be nul l
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d by
*   <cod e>se t At t r i but e ( ) </ c ode>
* /

pub l i c  v oi d put Va l ue( St r i ng name ,  Ob j ec t  val ue )  {

set At t r i but e( name,  val u e) ;

}

/ * *
*  Remov e t h e obj ec t  b ound wi t h t he spec i f i ed name f r om t hi s sess i on.   I f
*  t he s ess i on do es  no t  hav e an obj e c t  bo und wi t h t hi s  n ame, t hi s  met h od
*  does  not h i ng.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueUnb ound( ) </ co de> o n t h e obj ec t .
*
*  @par a m na me Na me of  t he obj ec t  t o  r emo ve f r om t h i s  se ss i o n.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
* /

pub l i c  v oi d r emov eAt t r i but e ( St r i ng n ame)  {

sync hr on i zed ( at t r i but e s )  {
Obj e c t  ob j ec t  = at t r i but es . g et ( na me) ;
i f  ( obj ec t  == nul l )

r et ur n;
at t r i but e s . r emove( n ame) ;
/ /       Sys t em. out . pr i nt l n(  " Remo v i ng at t r i but e "  + name ) ;
i f  ( obj ec t  i ns t ance of Ht t pSe ss i on Bi ndi ngLi s t ener )  {

( ( Ht t pSess i onBi ndi ng Li s t ener )  obj e c t ) . v al ueUnbou nd
( new Ht t pSe ss i on Bi nd i ngEv ent ( ( Ht t pSess i o n)  t hi s ,  name) ) ;

}
}

}

/ * *
*  Remov e t h e obj ec t  b ound wi t h t he spec i f i ed name f r om t hi s sess i on.   I f
*  t he s ess i on do es  no t  hav e an obj e c t  bo und wi t h t hi s  n ame, t hi s  met h od
*  does  not h i ng.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueUnb ound( ) </ co de> o n t h e obj ec t .
*
*  @par a m na me Na me of  t he obj ec t  t o  r emo ve f r om t h i s  se ss i o n.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d by
*   <cod e>r e moveAt t r i b ut e( ) </ cod e>
* /

pub l i c  v oi d r emov eVal u e( St r i ng n ame)  {

r emo veAt t r i bu t e( na me) ;

}

/ * *
*  Bi nd an o bj ec t  t o t hi s  s ess i o n,  u s i ng t he s pec i f i ed n ame. I f  an ob j ec t
*  of  t h e sa me na me i s  al r e ady  b ound  t o t hi s  s ess i o n,  t h e ob j ec t  i s
*  r epl a ced.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueBou nd( ) < / code > on t he obj ec t .
*
*  @par a m na me Na me t o  whi c h t he  obj ec t  i s  bou nd,  c annot  be nul l
*  @par a m va l ue Obj ec t  t o b e bou nd,  canno t  be nul l
*
*  @exce pt i o n I l l egal Ar gume nt Exc ept i on i f  an a t t emp t  i s  made  t o a dd a
*   non- ser i al i za bl e o bj ec t  i n a n en v i r on ment  mar ke d di s t r i b ut abl e.
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
* /

pub l i c  v oi d set At t r i bu t e( St r i ng name ,  Obj ec t  v al ue)  {

i f  ( ( man ager  ! = nu l l )  && man ager . get Di s t r i but ab l e( )  &&
! ( val u e i ns t ance of Se r i al i zabl e) )

t hr o w new I l l e gal Ar gumen t Exc ept i o n
( sm. g et St r i ng( " s t and ar dSess i o n. set At t r i but e. i ae" ) ) ;

sync hr on i zed ( at t r i but e s )  {
r emo veAt t r i but e( name) ;
at t r i but e s . put ( name ,  val ue) ;
i f  ( val ue  i ns t anceo f Ht t pSes s i onBi ndi n gLi s t ener )

( ( Ht t pSess i onBi ndi ng Li s t ener )  val u e) . va l ueBo und
( new Ht t pSe ss i on Bi nd i ngEv ent ( ( Ht t pSess i o n)  t hi s ,  name) ) ;

}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ht t pSess i on Pr i va t e Me t hods

/ * *
*  Read a se r i al i zed v er s i o n of  t hi s  sess i on o bj ec t  f r om t he spec i f i ed
*  obj ec t  i n put  s t r eam.
*  <p>
*  <b>I MPLEMENTAT I ON NOTE</ b>:   The r ef er ence t o t h e own i ng Manag er
*  i s  no t  r e s t or e d by  t hi s  met ho d,  a nd mu s t  be  set  expl i c i t l y .
*
*  @par a m st r eam The i nput  s t r ea m t o  r ead  f r om
*
*  @exce pt i o n Cl a ssNot Found Excep t i on i f  a n unk nown c l ass  i s  spec i f i ed
*  @exce pt i o n I OExcept i on i f  an i npu t / out put  e r r or  occur s
* /

pr i vat e voi d  r ead Obj ec t ( Obj ec t I n put St r eam st r e am)
t hr o ws  Cl assNot Fou ndExc ept i o n,  I OExce pt i on {

/ /  Deser i al i z e t he  scal ar  i n s t an ce va r i abl es  ( e xcept  Man ager )
c r ea t i on Ti me = ( ( L ong)  s t r ea m. r e adObj ec t ( ) ) . l on gVal u e( ) ;
i d =  ( St r i ng)  s t r e am. r e adObj ec t ( ) ;
l as t Acce ssedT i me =  ( ( Lo ng)  s t r ea m. r ea dObj e c t ( ) ) . l ong Val u e( ) ;
max I nac t i veI n t er va l = ( ( I nt e ger )  s t r e am. r e adObj ec t ( ) ) . i n t Val u e( ) ;
i sNe w = ( ( Boo l ean)  s t r e am. r e adOb j ec t ( ) ) . bo ol ean Val ue ( ) ;
i sVa l i d = ( ( Bool ea n)  s t r eam. r ead Obj ec t ( ) ) . bool e anVal ue( ) ;

/ /  Deser i al i z e t he  at t r i but e  cou nt  an d at t r i but e val ues
i nt n = ( ( I nt eger )  s t r e am. r e adOb j ec t ( ) ) . i n t Val u e( ) ;
f or  ( i nt i  = 0;  i  < n;  i ++)  {

St r i ng na me = ( St r i ng)  s t r ea m. r ea dObj e c t ( ) ;
Obj e c t  va l ue =  ( Obj ec t )  s t r e am. r e adObj ec t ( ) ;
at t r i but e s . put ( name ,  val ue) ;

}

}

/ * *
*  Wr i t e  a s er i al i zed ver s i on of  t hi s  ses s i on obj ec t  t o t he spec i f i ed
*  obj ec t  ou t put  s t r ea m.
*  <p>
*  <b>I MPLEMENTAT I ON NOTE</ b>:   The owni n g Man ager  wi l l  not  be s t or ed
*  i n t h e se r i al i zed r epr es ent at i on of  t h i s  Se ss i on .   Af t er  cal l i ng
*  <code >r ea dObj e c t ( ) < / code >,  yo u mu s t  se t  t he  asso c i at e d Ma nager
*  expl i c i t l y .
*  <p>
*  <b>I MPLEMENTAT I ON NOTE</ b>:   Any  at t r i but e t hat  i s  no t  Se r i al i zabl e
*  wi l l  be s i l ent l y  i g nor ed .   I f  you  do n ot  wa nt  an y  suc h at t r i bu t es ,
*  be su r e t he <c ode>d i s t r i but ab l e</ code>  pr op er t y  of  ou r  as soc i a t ed
*  Manag er  i s  set  t o < code> t r ue< / cod e>.
*
*  @par a m st r eam The o ut put  s t r e am t o wr i t e t o
*
*  @exce pt i o n I OExcept i on i f  an i npu t / out put  e r r or  occur s
* /

pr i vat e voi d  wr i t eObj e c t ( Ob j ec t Out pu t St r e am st r eam)  t hr o ws  I OExce pt i on {

/ /  Wr i t e  t he scal a r  i ns t ance  var i abl e s  ( ex cept  Manag er )
s t r e am. wr i t eObj ec t ( new Long( c r ea t i onT i me) ) ;
s t r e am. wr i t eObj ec t ( i d) ;
s t r e am. wr i t eObj ec t ( new Long( l as t Acces sedTi me) ) ;
s t r e am. wr i t eObj ec t ( new I nt eg er ( max I na c t i ve I nt er val ) ) ;
s t r e am. wr i t eObj ec t ( new Bool e an( i sNew) ) ;
s t r e am. wr i t eObj ec t ( new Bool e an( i sVal i d) ) ;

/ /  Accumul at e  t he names  of  s er i a l i zab l e at t r i bu t es
Vec t or  r esul t s  = n ew Ve c t or ( ) ;
Enumer at i on a t t r s = get At t r i but e Names ( ) ;
whi l e ( a t t r s . hasMo r eEl e ment s ( ) )  {

St r i ng at t r = ( St r i ng)  a t t r s . nex t El eme nt ( ) ;
Obj e c t  va l ue =  at t r i but e s . ge t ( at t r ) ;
i f  ( val ue  i ns t anceo f Ser i al i zabl e )

r esul t s . ad dEl ement ( a t t r ) ;
}

/ /  Ser i a l i ze t he a t t r i b ut e c ount  and t he  at t r i but e val u es
s t r e am. wr i t eObj ec t ( new I nt eg er ( r esul t s . s i z e( ) ) ) ;
Enumer at i on n ames = r es ul t s . el ement s ( ) ;
whi l e ( n ames. hasMo r eEl e ment s ( ) )  {

St r i ng na me = ( St r i ng)  n ames . nex t El eme nt ( ) ;
s t r e am. wr i t eOb j ec t ( name) ;
s t r e am. wr i t eOb j ec t ( at t r i but e s . get ( name ) ) ;

}

}

c r o sscut  i nv al i da t e( St andar dSess i on s) :  s  & ( i nt ge t Max I nac t i veI n t er va l ( )  |  
l ong g et Cr e at i o nTi me ( )  |
Obj ec t  get At t r i but e( St r i n g)  |  
Enumer at i on  get At t r i but eNames( )  |
St r i ng [ ]  ge t Val ueNames( )  |
v oi d i nval i dat e ( )  |
b ool ea n i sNew( )  |
v oi d r emove At t r i but e ( St r i ng)  |
v oi d s et At t r i bu t e( St r i ng,  Obj e c t ) ) ;

s t a t i c  a dv i c e( St a ndar d Sess i on s) :  i n val i d at e( s )  {
bef o r e {

i f  ( ! s . i s Val i d ( ) )
t hr ow new I l l eg al St a t eEx cept i on

( s . sm. get St r i ng( " s t a ndar d Sess i on. "  
+ t h i sJoi nPoi n t . met hodNa me
+ " . i se" ) ) ;

}
}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pr i vat e Cl ass

/ * *
*  Thi s  c l as s  i s  a du mmy i mpl ement at i on of  t h e <co de>Ht t pSes s i on Cont e x t </ c ode>
*  i nt e r f ace ,  t o  conf or m t o t he  r equ i r ement  t hat  s uch a n obj ec t  be r e t ur ne d
*  when  <cod e>Ht t pSes s i on. get Se ss i on Cont ex t ( ) </ cod e> i s  cal l ed.
*
*  @aut hor  Cr ai g  R.  McCl an ahan
*
*  @dep r ecat ed As  of  Java Ser v l et API  2. 1 wi t h no r epl a cemen t .   The
*   i nt er f ac e wi l l  be  r emo ved i n a f ut ur e ver s i on of  t h i s  API .
* /

f i nal  c l ass  St an dar dSess i o nCont ex t i mpl e ment s  Ht t p Sess i onCon t ex t {

pr i vat e Vec t or  du mmy =  new Vec t o r ( ) ;

/ * *
*  Ret ur n t h e ses s i on i dent i f i er s  of  al l  sess i ons  d ef i ne d
*  wi t hi n t h i s  co nt ex t .
*
*  @depr ecat ed As  of  J ava Ser v l e t API  2. 1  wi t h  no r epl ac emen t .
*   Thi s  met hod mus t  r et ur n  an e mpt y  <cod e>Enu mer at i on</ code >
*   and wi l l  be r emove d i n a f ut ur e ver s i on of  t he API .
* /

pub l i c  Enume r at i o n get I ds ( )  {

r et u r n ( dummy . el ement s ( ) ) ;

}

/ * *
*  Ret ur n t h e <co de>Ht t pSes s i on< / cod e> as soc i a t ed wi t h t he
*  spec i f i ed  sess i on i dent i f i er .
*
*  @par a m i d  Sess i on i dent i f i er  f or  whi ch  t o l ook  u p a s ess i on
*
*  @depr ecat ed As  of  J ava Ser v l e t API  2. 1  wi t h  no r epl ac emen t .
*   Thi s  met hod mus t  r et ur n  nul l  and  wi l l  be r emove d i n a
*   f ut u r e v er s i o n of  t he API .
* /

pub l i c  Ht t pSess i o n get Sess i on( St r i ng i d)  {

r et u r n ( nul l ) ;

}

}

StandardSession

package  or g. apac he. t o mcat . sess i on;

i mpor t  j ava. i o. I OExce pt i on ;
i mpor t  j ava. ut i l . Enumer at i on;
i mpor t  j ava. ut i l . Hash t abl e ;
i mpor t  j ava. ut i l . Vec t or ;
i mpor t  or g. a pach e. t omcat . c at al i na. * ;
i mpor t  j avax . ser v l et . ht t p. Cook i e;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o n;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;
i mpor t  or g. w3c . d om. Na medNo deMap ;
i mpor t  or g. w3c . d om. No de;

/ * *
*  St an dar d i mpl ement at i on  of  t he <b >Man ager < / b> i nt er f ace t hat  pr ov i des
*  no s ess i o n pe r s i s t ence or  di s t r i b ut ab l e ca pabi l i t i es ,  but  doe s  sup por t
*  an o pt i on al ,  conf i gur ab l e,  max i mu m nu mber  of  ac t i ve sess i ons  al l owed.
*  <p>
*  Li f e cyc l e  con f i gur at i on  of  t hi s  c ompo nent  assumes an  XML node
*  i n t he f o l l owi ng f or mat :
*  <cod e>
*      &l t ; Manag er c l assNa me=" o r g. ap ache . t omc at . se ss i on . St an dar d Manag er "
*               check I nt er val =" 60"  maxAc t i veSess i o ns=" - 1"
*               max I n ac t i v eI nt e r val = " - 1"  / >
*  </ co de>
*  wher e you  can  adj u s t  t h e f ol l owi n g pa r amet er s ,  wi t h def au l t  v al ues
*  i n s quar e  br a cket s :
*  <ul >
*  <l i > <b>ch eck I nt er v al </ b > - T he i n t er v al  ( i n sec onds)  bet ween backg r ound
*      t hr ea d ch ecks  f or  e xpi r e d ses s i on s .   [ 60]
*  <l i > <b>ma xAct i veSe ss i on s</ b>  - Th e ma x i mum numb er  of  sess i ons  al l o wed t o
*      be ac t i ve  at  o nce,  or  - 1  f or  no l i mi t .   [ - 1 ]
*  <l i > <b>ma xI na c t i ve I nt er val </ b> - The def au l t  ma x i mum numb er  o f  sec onds  of
*      i nac t i v i t y  bef or e whi ch t he s er v l et co nt ai n er  i s  al l o wed t o t i me ou t
*      a ses s i on ,  or  - 1 f o r  no l i mi t .   T hi s  v al ue shoul d be over r i dde n f r o m
*      t he d ef au l t  se ss i on  t i me out  s pec i f i ed i n t h e web  appl i cat i on d epl oy ment
*      desc r i pt o r ,  i f  any .   [ - 1 ]
*  </ ul >
*
*  @aut hor  Cr ai g  R.  McCl an ahan
*  @ver s i on $Rev i s i on :  1. 1 . 1. 1 $ $Da t e:  2000/ 05/ 02  21: 2 8: 30 $
* /

publ i c  f i nal  c l a ss  St andar dMana ger
ex t ends  Mana ger Ba se
i mp l emen t s  L i f ecy c l e,  Runna bl e {

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I ns t ance  Var i abl es

/ * *
*  The i nt er val  ( i n se conds )  bet ween  chec ks  f o r  exp i r ed sess i ons .
* /

pr i vat e i nt check I nt er val =  60;

/ * *
*  Has  t hi s  compo nent  been conf i gur e d yet ?
* /

pr i vat e bool ean c onf i g ur ed = f al se;

/ * *
*  The d escr i pt i v e i nf or mat i on a bout  t hi s  i mpl ement at i on .
* /

pr i vat e s t at i c  f i nal  St r i ng  i nf o  = " St and ar dMa nager / 1. 0" ;

/ * *
*  The max i mum nu mber  of  ac t i ve Sess i ons  al l owed,  o r  - 1 f or  no l i mi t .
* /

pr o t ec t e d i n t max Ac t i v eSess i ons = - 1 ;

/ * *
*  The s t r i n g man ager  f or  t hi s  p acka ge.
* /

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

/ * *
*  Has  t hi s  compo nent  been s t ar t ed y et ?
* /

pr i vat e bool ean s t ar t e d = f al se;

/ * *
*  The b ackg r ound  t hr e ad.
* /

pr i vat e Thr e ad t h r ead = nul l ;

/ * *
*  The b ackg r ound  t hr e ad co mpl et i on semap hor e.
* /

pr i vat e bool ean t hr ead Done = f al se;

/ * *
*  Name t o r egi s t er  f o r  t he  back gr ou nd t h r ead.
* /

pr i vat e St r i ng t h r eadName =  " St a ndar dMana ger " ;

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pr ope r t i es

/ * *
*  Ret ur n t h e che ck  i n t er va l  ( i n  sec onds)  f or  t hi s  Manag er .
* /

pub l i c  i nt g et Che ck I nt er val ( )  {

r et u r n ( t hi s . check I nt er val ) ;

}

/ * *
*  Set  t he c heck  i nt er val  ( i n se cond s)  f o r  t hi s  Man ager .
*
*  @par a m ch eck I n t er va l The  new chec k  i nt er val
* /

pub l i c  v oi d set Ch eck I n t er va l ( i nt che ck I nt er val )  {

t hi s . che ck I nt er val = ch eck I n t er v al ;

}

/ * *
*  Ret ur n de scr i p t i ve i nf or mat i o n ab out  t hi s  Manage r  i mp l eme nt at i on an d
*  t he c or r e spond i ng v er s i o n number ,  i n t he f o r mat
*  <code >&l t ; desc r i pt i on&gt ; / &l t ; ver s i on&gt ; </ code> .
* /

pub l i c  St r i n g get I nf o( )  {

r et u r n ( t hi s . i nf o) ;

}

/ * *
*  Ret ur n t h e max i mum numbe r  of  ac t i ve Se ss i on s  al l owed,  or  - 1 f o r
*  no l i mi t .
* /

pub l i c  i nt g et Max Ac t i v eSess i ons( )  {

r et u r n ( t hi s . maxAc t i veSess i o ns) ;

}

/ * *
*  Set  t he max i mu m number  o f  ac t i ves  Sess i ons  al l owed,  o r  - 1  f or
*  no l i mi t .
*
*  @par a m ma x The  new max i mum nu mber  of  s ess i o ns
* /

pub l i c  v oi d set Ma xAc t i veSes s i ons ( i nt max)  {

t hi s . max Ac t i v eSess i ons = max ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Publ i c  Me t hods

/ * *
*  Cons t r uc t  and r et ur n a n ew se ss i o n obj ec t ,  based  on t he d ef aul t
*  set t i ngs  spec i f i ed by  t h i s  Ma nage r ' s  p r oper t i es .   The  ses s i on
*  i d wi l l  b e ass i gned  by  t hi s  met ho d,  an d ava i l abl e v i a  t he get I d( )
*  met ho d of  t he r et ur ned s ess i o n.   I f  a new s ess i o n can not  be c r eat ed
*  f or  a ny  r eason ,  r et ur n < code> nul l </ cod e>.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  a new s ess i o n can not  be
*   i ns t ant i at ed f or  a ny  r e ason
* /

pub l i c  Sess i on c r eat eSess i o n( )  {

i f  ( ( max Ac t i v eSess i ons >= 0)  &&
( s ess i ons . s i ze( )  >= maxAc t i veSess i o ns) )

t hr o w new I l l e gal St at eEx cept i on
( sm. g et St r i ng( " s t and ar dManage r . c r e at eSe ss i on . i se " ) ) ;

r et u r n ( super . c r ea t eSes s i on( ) ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Li f ecyc l e Me t hods

/ * *
*  Conf i gur e  t hi s  comp onent ,  bas ed o n t he  spec i f i ed  conf i gur at i on
*  par amet er s .   T hi s  met hod  shou l d b e cal l ed i mmedi at el y  af t er  t h e
*  compo nent  i ns t ance i s  c r eat ed ,  an d bef or e < code> s t ar t ( ) </ code>
*  i s  ca l l ed .
*
*  @par a m pa r amet er s  Conf i g ur at i on p ar ame t er s  f or  t hi s  c ompo nent
*   ( <B> FI XME:  Wh at  ob j ec t  t ype shou l d t h i s  r e al l y  be?)
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  al r eady  been
*   conf i gur ed an d/ or  s t ar t ed
*  @exce pt i o n Li f ecyc l eExce pt i on i f  t hi s  compo nent  det ec t s  a  f at a l  er r or
*   i n t he c onf i g ur at i on pa r amet er s  i t  wa s  gi v en
* /

pub l i c  v oi d conf i gur e( Node par amet er s )
t hr o ws  L i f ecy c l eEx cept i on {

/ /  Val i d at e a nd up dat e our  c ur r e nt  co mpone nt  s t at e
i f  ( conf i gur e d)

t hr o w new Li f e cyc l e Excep t i on
( sm. g et St r i ng( " s t and ar dManage r . al r eadyConf i g ur ed " ) ) ;

conf i gur ed = t r ue;
i f  ( par a met er s  == nul l )

r et u r n;

/ /  Par se  and pr oce ss  ou r  con f i gu r at i o n par amet e r s
i f  ( ! ( " Manage r " . eq ual s ( par amet er s . get NodeName( ) ) ) )

r et u r n;
Name dNod eMap at t r i but es  = pa r ame t er s . get At t r i bu t es ( ) ;
Node  nod e = n ul l ;

node  = a t t r i b ut es . get Na medI t em( " check I nt er val " ) ;
i f  ( node  ! = n ul l )  {

t r y  {
set Ch eck I n t er va l ( I nt eger . par s eI nt ( node. get No deVa l ue( ) ) ) ;

}  ca t ch ( Thr owabl e t )  {
;        / /  XXX - Thr ow e xcept i on?

}
}

node  = a t t r i b ut es . get Na medI t em( " maxAc t i veSess i o ns" ) ;
i f  ( node  ! = n ul l )  {

t r y  {
set Ma xAc t i veSes s i ons ( I nt eger . par se I nt ( n ode. g et No deVal ue( ) ) ) ;

}  ca t ch ( Thr owabl e t )  {
;        / /  XXX - Thr ow e xcept i on?

}
}

node  = a t t r i b ut es . get Na medI t em( " max I n ac t i v eI nt e r val " ) ;
i f  ( node  ! = n ul l )  {

t r y  {
set Ma x I nac t i veI nt er v al ( I nt ege r . par seI nt ( node . get NodeVal ue( ) ) ) ;

}  ca t ch ( Thr owabl e t )  {
;        / /  XXX - Thr ow e xcept i on?

}
}

}

/ * *
*  Pr epa r e f or  t h e beg i nni n g of  ac t i ve us e of  t he p ubl i c  met hods  of  t h i s
*  compo nent .   Th i s  me t hod shoul d be  cal l ed af t er  < code> conf i gur e ( ) </ c ode>,
*  and b ef or e any  of  t he pu bl i c  met h ods  o f  t he  comp onent  ar e ut i l i zed.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  no t  yet  been
*   conf i gur ed ( i f  r eq ui r ed  f or  t hi s  comp onent )
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  al r eady  been
*   s t ar t ed
*  @exce pt i o n Li f ecyc l eExce pt i on i f  t hi s  compo nent  det ec t s  a  f at a l  er r or
*   t hat  pr e vent s  t hi s  comp onent  f r o m bei ng us ed
* /

pub l i c  v oi d s t ar t ( )  t h r ows  Li f ec yc l e Excep t i on {

/ /  Val i d at e a nd up dat e our  c ur r e nt  co mpone nt  s t at e
i f  ( ! con f i gur ed)

t hr o w new Li f e cyc l e Excep t i on
( sm. g et St r i ng( " s t and ar dManage r . not Conf i gur ed " ) ) ;

i f  ( s t ar t ed)
t hr o w new Li f e cyc l e Excep t i on

( sm. g et St r i ng( " s t and ar dManage r . al r eadySt ar t e d" ) ) ;
s t ar t ed = t r u e;

/ /  St ar t  t he backg r ound  r eap er  t hr ead
t hr e adSt ar t ( ) ;

}

/ * *
*  Gr ace f ul l y  t er mi nat e t he  ac t i ve u se of  t he publ i c  met hods of  t hi s
*  compo nent .   Th i s  me t hod shoul d be  t he l as t  one c al l ed  on a gi v en
*  i ns t a nce of  t h i s  co mpone nt .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  no t  bee n s t a r t ed
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  al r eady
*   been  s t o pped
*  @exce pt i o n Li f ecyc l eExce pt i on i f  t hi s  compo nent  det ec t s  a  f at a l  er r or
*   t hat  nee ds  t o  be r epor t ed
* /

pub l i c  v oi d s t op( )  t hr ows  L i f ecy c l eExcept i on {

/ /  Val i d at e a nd up dat e our  c ur r e nt  co mpone nt  s t at e
i f  ( ! s t a r t ed)

t hr o w new Li f e cyc l e Excep t i on
( sm. g et St r i ng( " s t and ar dManage r . not St ar t ed" ) ) ;

s t ar t ed = f al se;

/ /  St op t he b ackgr ound r eape r  t h r ead
t hr e adSt op( ) ;

/ /  Expi r e al l  ac t i ve se ss i on s
Sess i on sess i ons [ ]  = f i ndSes s i on s( ) ;
f or  ( i nt i  = 0;  i  < ses s i ons . l en gt h;  i ++)  {

St an dar dSess i o n ses s i on = ( St anda r dSes s i on)  sess i ons [ i ] ;
i f  ( ! sess i on. i sVal i d( ) )

cont i nue;
sess i on. e xpi r e ( ) ;

}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pr i va t e Me t hods

/ * *
*  I nval i dat e al l  sess i ons  t hat  have  expi r ed.
* /

pr i vat e voi d  pr oc essEx pi r es ( )  {

l ong  t i meNow = Sys t em. c ur r en t Ti meMi l l i s ( ) ;
Sess i on sess i ons [ ]  = f i ndSes s i on s( ) ;

f or  ( i nt i  = 0;  i  < ses s i ons . l en gt h;  i ++)  {
St an dar dSess i o n ses s i on = ( St anda r dSes s i on)  sess i ons [ i ] ;
i f  ( ! sess i on. i sVal i d( ) )

cont i nue;
i nt max I n ac t i v eI nt e r val = se ss i on . get Max I na c t i ve I nt e r val ( ) ;
i f  ( max I n ac t i v eI nt e r val < 0)

cont i nue;
i nt t i meI dl e =  / /  T r unca t e,  do no t  r ou nd up

( i nt )  ( ( t i meNow - se ss i o n. get Las t Access edTi me( ) )  /  10 00L) ;
i f  ( t i meI dl e > = max I nac t i veI nt er v al )

sess i on. ex pi r e( ) ;
}

}

/ * *
*  Sl eep  f or  t he dur at i on s pec i f i ed by  t h e <co de>ch eck I n t er v al </ c ode>
*  pr ope r t y .
* /

pr i vat e voi d  t hr e adSl e ep( )  {

t r y  {
Thr e ad. s l eep( c heck I nt er v al *  1000 L) ;

}  ca t ch ( I nt e r r upt edExc ept i o n e)  {
;

}

}

/ * *
*  St ar t  t he  back gr oun d t hr ead t hat  wi l l  per i o di cal l y  ch eck  f or
*  sess i on t i meou t s .
* /

pr i vat e voi d  t hr e adSt a r t ( )  {

i f  ( t hr e ad ! =  nul l )
r et u r n;

t hr e adDo ne = f al se ;
t hr e ad =  new Thr ea d( t hi s ,  t h r ead Name) ;
t hr e ad. s et Dae mon( t r ue) ;
t hr e ad. s t ar t ( ) ;

}

/ * *
*  St op t he backg r ound  t hr e ad t h at  i s  per i odi c al l y  check i ng f or
*  sess i on t i meou t s .
* /

pr i vat e voi d  t hr e adSt o p( )  {

i f  ( t hr e ad ==  nul l )
r et u r n;

t hr e adDo ne = t r ue;
t hr e ad. i nt er r upt ( ) ;
t r y  {

t hr e ad. j o i n( ) ;
}  ca t ch ( I nt e r r upt edExc ept i o n e)  {

;
}

t hr e ad =  nul l ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ba ckgr o und T hr ead

/ * *
*  The b ackg r ound  t hr e ad t h at  ch ecks  f or  sess i on t i meout s  an d shu t down .
* /

pub l i c  v oi d r un( )  {

/ /  L oop unt i l  t he t er mi nat i o n se mapho r e i s  set
whi l e ( ! t hr ea dDone )  {

t hr e adSl e ep( ) ;
pr oc essEx pi r es ( ) ;

}

}

}

StandardManager StandardSessionManager
package  or g. apac he. t o mcat . sess i on;

i mpor t  j ava. i o. I OExce pt i on ;

i mpor t  j avax . ser v l et . ht t p. Cook i e;

i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o n;

i mpor t  or g. a pach e. t omcat . c at al i na. * ;

i mpor t  or g. a pach e. t omcat . c or e. Cont ex t ;

i mpor t  or g. a pach e. t omcat . c or e. Reques t ;

i mpor t  or g. a pach e. t omcat . c or e. Respon se;

i mpor t  or g. a pach e. t omcat . c or e. Sess i o nMan ager ;

i mpor t  or g. a pach e. t omcat . u t i l . Sess i o nUt i l ;

/ * *

*  Spec i al i z ed i mpl ement at i on o f  or g . apa che. t omcat . cor e . Sess i onManage r

*  t hat  adap t s  t o t he  new compo nent - base d Man ager  i mpl e ment a t i on .

*  <p>

*  XXX - At  pr es ent ,  use o f  <co de>St anda r dMan ager < / code > i s  har d  code d,

*  and l i f ec yc l e  conf i gur a t i on i s  no t  su ppor t ed.

*  <p>

*  <b>I MPLEMENTATI ON NOTE< / b>:   Once  we commi t  t o t he n ew 
Manager / Sess i on

*  par a di gm,  I  woul d sugge s t  mo v i ng t he l ogi c  i mpl ement ed he r e b ack  i nt o

*  t he cor e l eve l .   T he To mcat . Nex t  " Man ager "  i nt e r f ace  ac t s  mor e l i k e a

*  col l ec t i o n c l ass ,  and h as  mi ni mal  kno wl edg e of  t he d et ai l ed r eques t

*  pr oc ess i n g se mant i cs  of  hand l i ng sess i ons .

*  <p>

*  XXX - At  pr es ent ,  t her e  i s  n o way  ( v i a t he  Sess i onMa nager i nt er f ac e)  
f or

*  a Co nt ex t  t o t el l  t he Manage r  t ha t  we  c r ea t e wh at  t h e def aul t sess i on

*  t i me out  f or  t hi s  web ap pl i ca t i on ( spe c i f i e d i n t he d epl oy ment
descr i p t or )

*  shou l d be .

*

*  @aut hor  Cr ai g  R.  McCl an ahan

* /

publ i c  f i nal  c l a ss  St andar dSess i onMa nage r

i mp l emen t s  Sess i o nMana ger {

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cons t r u c t or s

/ * *

*  Cr eat e a new Sess i o nMana ger t hat  adapt s  t o t he c or r es pond i ng 
Manager

*  i mpl e ment at i on .

* /

pub l i c  St and ar dSe ss i on Manag er ( )  {

mana ger  = new St an dar dManage r ( ) ;

i f  ( mana ger  i ns t an ceof Li f ec yc l e )  {

t r y  {

( ( Li f ecyc l e)  ma nager ) . co nf i gu r e( nu l l ) ;

( ( Li f ecyc l e)  ma nager ) . s t ar t ( ) ;

}  ca t ch ( Li f ec yc l eExcept i on e)  {

t hr ow new I l l eg al St a t eEx cept i on( " "  + e) ;

}

}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I ns t ance  
Var i abl es

/ * *

*  The Manag er  i mpl eme nt at i on we  ar e  ac t u al l y  us i ng .

* /

pr i vat e Mana ger  manage r  = n ul l ;

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pub l i c  
Met hods

/ * *

*  Mar k  t he spec i f i ed sess i on' s  l as t  acce ssed t i me.   Thi s  sh oul d be

*  cal l e d f o r  eac h r eq ues t  by  a Requ es t I n t er ce pt or .

*

*  @par a m se ss i on  The sess i on t o  be mar ke d

* /

pub l i c  v oi d acces sed( Cont ex t  c t x ,  Re ques t  r eq,  St r i ng i d )  {

Ht t p Sess i on s ess i o n=f i n dSess i on( c t x ,  i d) ;

i f (  sess i on = = nul l )  r e t ur n;

i f  ( sess i on i ns t an ceof Sess i on)

( ( Se ss i on )  ses s i on) . acce ss( ) ;

/ /  c ache  t he Ht t pSess i o n - a voi d  anot her  f i nd

r eq. set Sess i o n(  se ss i on  ) ;

}

/ /  XXX s houl d we t hr ow exce pt i on  or  j us t  r et ur n nul l  ??

pub l i c  Ht t pSess i o n f i n dSess i on(  Cont ex t  c t x ,  St r i ng  i d )  {

t r y  {

Sess i on s ess i o n = manage r . f i ndSes s i on( i d) ;

i f ( s ess i o n! =nu l l )

r et ur n ses s i on. get Se ss i o n( ) ;

}  ca t ch ( I OEx cept i on e)  {

}

r et u r n ( nul l ) ;

}

pub l i c  Ht t pSess i o n cr e at eSe ss i on ( Con t ex t c t x )  {

r et u r n  manag er . c r eat eSess i o n( ) . get Se ss i on ( ) ;

}

/ * *

*  Remov e al l  ses s i ons  beca use o ur  a ssoc i at ed Cont e x t  i s  bei ng sh ut  
down.

*

*  @par a m ct x The  cont ex t  t hat  i s  be i ng s hut  d own

* /

pub l i c  v oi d r emov eSess i ons( Cont e x t c t x )  {

/ /  XXX XXX a manag er  ma y  be shar ed by  mul t i pl e

/ /  c ont e x t s ,  we j u s t  wa nt  t o  r emove t he se ss i on s  of  c t x !

/ /  T he manage r  wi l l  s t i l l  r u n af t er  t hat  (  i . e.  keep  dat abase

/ /  c onne c t i on  open

i f  ( mana ger  i ns t an ceof Li f ec yc l e )  {

t r y  {

( ( Li f ecyc l e)  ma nager ) . s t op( ) ;

}  ca t ch ( Li f ec yc l eExcept i on e)  {

t hr ow new I l l eg al St a t eEx cept i on( " "  + e) ;

}

}

}

/ * *

*  Used by  c ont ex t  t o conf i gur e t he sess i on ma nager ' s  i n ac t i v i t y  
t i meout .

*

*  The Sess i onMan ager may  h ave s ome def au l t  se ss i on  t i me  out ,  t he

*  Cont e x t  o n t he  ot he r  han d has  i t ' s  t i meout  set  b y  t he  dep l oyme nt

*  descr i pt o r  ( we b. xml ) .  Th i s  me t hod  l et s  t he Cont e x t  co nf or gur e t he

*  sess i on manage r  acc or di n g t o t hi s  val u e.

*

*  @par a m mi nut es  The sess i on i n ac t i v i t y  t i meo ut  i n  mi nu t es .

* /

pub l i c  v oi d set Se ss i on Ti meOut ( i n t mi nut es )  {

i f ( - 1 ! =  mi nu t es )  {

/ /  T he ma nager  wor k s  wi t h se conds . . .

mana ger . s et Max I nac t i veI n t er v al ( mi nut es *  60 ) ;

}

}

}

ServerSessionManager
package  or g. apac he. t o mcat . sess i on;

i mpor t  or g. a pach e. t omcat . u t i l . * ;
i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*
*  @aut hor  J ames  Dunc an Da v i dso n [ du ncan @eng. sun. c om]
*  @aut hor  J ason  Hunt er  [ j ch@en g. sun . com]
*  @aut hor  J ames  Todd  [ gon zo@en g. sun . com]
* /

publ i c  c l ass  Ser ver Se ss i on Manag er i mpl ement s  Sess i onMan ager {

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

pr i vat e s t at i c  Se r ver Sess i o nMana ger manag er ;  / /  = n ew Se r ver Sess i onMan ager ( ) ;

pr o t ec t e d i n t i na c t i ve I nt er val =  - 1;

s t a t i c  {
mana ger  = new Ser v er Ses s i onManag er ( ) ;

}

pub l i c  s t at i c  Ser ver Se ss i on Manag er g et Man ager ( )  {
r et u r n manage r ;

}

pr i vat e Hash t abl e sess i ons  = new Has ht abl e( ) ;
pr i vat e Reap er  r e aper ;

pr i vat e Ser v er Ses s i onManage r ( )  {
r eap er  =  Reap er . ge t Reap er ( ) ;
r eap er . s et Ser ver Se ss i on Manag er ( t hi s ) ;
r eap er . s t ar t ( ) ;

}

pub l i c  v oi d acces sed(  Cont e x t  c t x ,  Reques t  r eq ,  St r i ng i d )  {
Appl i cat i onSe ss i on apS= ( Appl i cat i onSe ss i on ) f i nd Sess i on(  c t x ,  i d) ;
i f (  apS= =nul l )  r et ur n;

Ser v er Se ss i on ser v S=apS. get Ser ve r Sess i on( ) ;
ser v S. ac cesse d( ) ;
apS. acce ssed( ) ;

/ /  c ache  i t  - no n eed t o comput e  i t  a gai n
r eq. set Sess i o n(  ap S ) ;

}

pub l i c  Ht t pSess i o n cr e at eSe ss i on ( Con t ex t c t x )  {
St r i ng s ess i o nI d =  Sess i onI d Gene r at or . gene r at eI d( ) ;
Ser v er Se ss i on sess i on =  new Ser v er Ses s i on( sess i onI d) ;
sess i ons . put ( sess i onI d,  sess i on) ;

i f ( - 1 ! =  i nac t i veI nt er v al )  {
sess i on. set Ma x I nac t i veI nt er v al ( i nac t i veI nt er val ) ;

}
r et u r n s ess i o n. get Appl i cat i o nSes s i on(  c t x ,  t r ue  ) ;

}

pub l i c  Ht t pSess i o n f i n dSess i on( Cont e x t c t x ,  St r i ng i d)  {
Ser v er Se ss i on sSes s i on= ( Ser v er Se ss i on ) sess i ons . get ( i d) ;
i f ( s Sess i on== nul l )  r et u r n nu l l ;

r et u r n s Sess i on. ge t Appl i cat i onSe ss i on ( c t x ,  f al s e) ;
}

/ /  XXX
/ /  sync ' d f o r  saf t y - - no o t her  t hr e ad sh oul d be ge t t i ng  somet hi n g
/ /  f r om t hi s  whi l e we ar e r eapi n g.  T hi s  i sn' t  t he mos t  o pt i mal
/ /  sol ut i on f or  t hi s ,  but  we' l l  det e r mi ne  some t hi ng  el se  l at er .

syn chr on i zed  voi d  r eap ( )  {
Enumer at i on e num =  sess i ons . keys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Ser v er Ses s i on sess i on = ( Ser ver Se ss i on ) sess i ons . get ( key ) ;

sess i on. r eap( ) ;
sess i on. v al i da t e( ) ;

}
}

syn chr on i zed  voi d  r emo veSes s i on( Ser v er Ses s i on sess i on)  {
St r i ng i d = s ess i o n. get I d( ) ;

sess i on. i nval i dat e ( ) ;
sess i ons . r emo ve( i d ) ;

}

pub l i c  v oi d r emov eSess i ons( Cont e x t c ont ex t )  {
Enumer at i on e num =  sess i ons . keys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Ser v er Ses s i on sess i on = ( Ser ver Se ss i on ) sess i ons . get ( key ) ;
Appl i cat i onSes s i on appSe ss i o n =

sess i on. ge t Appl i cat i onSe ss i on ( cont ex t ,  f al se ) ;

i f  ( appSe ss i on ! = n ul l )  {
appSe ss i on . i nva l i dat e( ) ;

}
}

}

/ * *
*  Used by  c ont ex t  t o conf i gur e t he sess i on ma nager ' s  i n ac t i v i t y  t i meo ut .
*
*  The Sess i onMan ager may  h ave s ome def au l t  se ss i on  t i me  out ,  t he
*  Cont e x t  o n t he  ot he r  han d has  i t ' s  t i meout  set  b y  t he  dep l oyme nt
*  descr i pt o r  ( we b. xml ) .  Th i s  me t hod  l et s  t he Cont e x t  co nf or gur e t he
*  sess i on manage r  acc or di n g t o t hi s  val u e.
*
*  @par a m mi nut es  The sess i on i n ac t i v i t y  t i meo ut  i n  mi nu t es .
* /

pub l i c  v oi d set Se ss i on Ti meOut ( i n t mi nut es )  {
i f ( - 1 ! =  mi nu t es )  {

/ /  T he ma nager  wor k s  wi t h se conds . . .
i nac t i veI nt er v al = ( mi nu t es  *  60) ;

}
}

}

SessionInterceptor
package  or g. apac he. t o mcat . r eque s t ;

i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  or g. a pach e. t omcat . u t i l . * ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*  Wi l l  pr oc ess  t he r eques t  and  det e r mi n e t he  sess i on I d,  an d se t  i t
*  i n t he Re ques t .
*  I t  a l so mar ks  t he sess i on as  acce ssed .
*
*  Thi s  i mpl emen t at i o n onl y  han dl es  Cook i es  s ess i o ns ,  p l ease  ex t end o r
*  add new i nt er cept o r s  f o r  ot h er  me t hod s .
*
* /

publ i c  c l ass  Ses s i onI nt er c ept or ex t e nds   Base I nt er cept o r i mp l eme nt s  Reques t I nt e r cept or {

/ /  GS,  s epar at es  t he s ess i o n i d f r om t he j vm r out e
s t a t i c  f i nal  char  SESSI ONI D_ROUTE_SEP = ' . ' ;
i nt debu g=0;
Con t ex t Manag er cm;

pub l i c  Sess i onI nt er cep t or ( )  {
}

pub l i c  v oi d set De bug(  i nt i  )  {
Sys t em. o ut . pr i nt l n ( " Set debu g t o  "  + i ) ;
debu g=i ;

}

pub l i c  v oi d set Co nt ex t Manag er (  Cont e x t Man ager cm )  {
t hi s . cm= cm;

}

pub l i c  i nt r eques t Map( Reque s t r e ques t  )  {
St r i ng s ess i o nI d =  nul l ;

Cook i e c ook i e s [ ] =r eques t . get Cook i es ( ) ;  / /  asser t  ! =n ul l

f or (  i nt i =0;  i <co ok i es . l eng t h;  i ++ )  {
Cook i e co ok i e = coo k i es [ i ] ;

i f  ( cook i e. get Name( ) . equ al s ( " JSESSI ONI D" ) )  {
sess i onI d = coo k i e. g et Va l ue( ) ;
sess i onI d= val i d at eSe ss i o nI d( r eques t ,  se ss i on I d) ;
i f  ( s ess i o nI d! = nul l ) {

r eques t . set Reque s t ed Sess i onI dF r omCo ok i e( t r ue ) ;
}

}
}

St r i ng s i g=" ; j sess i oni d =" ;
i nt f oun dAt =- 1;
i f (  debu g>0 )  cm. l og( "  XXX RURI = "  + r eques t . get Reque s t URI ( ) ) ;
i f  ( ( f ou ndAt = r eque s t . ge t Requ es t URI ( ) . i ndex Of ( s i g) ) ! = - 1) {

sess i onI d =r equ es t . g et Req ues t URI ( ) . subs t r i ng ( f oun dAt + s i g. l engt h ( ) ) ;
/ /  r ewr i t e URL ,  do I  nee d t o  do a ny t hi ng mo r e?
r equ es t . s et Req ues t URI ( r e ques t . get Reque s t URI ( ) . su bs t r i ng( 0 ,  f ou ndAt ) ) ;
sess i onI d =val i dat eSess i o nI d( r eque s t ,  s ess i o nI d) ;
i f  ( sess i onI d! =nul l ) {

r eque s t . se t Requ es t ed Sess i onI d Fr omURL( t r ue) ;
}

}
r et u r n 0 ;

}

/ /  XXX what  i s  t h e cor r ec t  behav i or  i f  t h e ses s i on i s  i n val i d ?
/ /  We ma y  s t i l l  s et  i t  and j us t  r et u r n se ss i on  i nva l i d.

/ * *  Val i dat e  and f i x  t he se ss i on  i d.  I f  t he se ss i on  i s  n ot  v al i d r et ur n nul l .
*   I t  wi l l  al so c l ean  up t he se ss i o n f r o m l oa d- bal anc i n g s t r i ngs .
*  @r et u r n s ess i o nI d,  or  nu l l  i f  not  val i d
* /

pr i vat e St r i ng va l i dat eSess i onI d ( Req ues t r eque s t ,  St r i ng  ses s i onI d) {
/ /  GS,  We pi g gybac k  t he  JVM i d o n t op  of  t he se ss i on  coo k i e
/ /  Separ at e t hem . . .

i f (  debu g>0 )  cm. l og( "  Or i g sess i onI d "  +  sess i onI d ) ;
i f  ( nul l  ! = s ess i o nI d)  {

i nt i dex = ses s i onI d. l as t I nd exOf ( SESSI ONI D_ ROUTE_SEP) ;
i f ( i dex >  0)  {

sess i onI d = ses s i onI d. su bs t r i ng( 0,  i dex ) ;
}

}

i f  ( sess i onI d ! = n ul l  && ses s i on I d. l e ngt h( ) ! =0)  {
/ /  GS,  We  ar e i n a pr obl em h er e,  we ma y  ac t ual l y  get
/ /  mul t i p l e Se ss i on  cook i es  ( one f or  t he r o ot
/ /  c ont ex t  and  one f or  t he r eal  c ont ex t . . .  or  ol d se ss i on
/ /  c ook i e .  We mus t  check  f or  val i di t y  i n t h e cur r ent cont ex t .
Cont ex t  c t x=r e ques t . get Cont e x t ( ) ;
Sess i onMa nager sM =  c t x . get Sess i o nMana ger ( ) ;     
i f ( n ul l  ! = sM. f i ndSess i o n( c t x ,  se ss i on I d) )  {

sM. ac cesse d( c t x ,  r eq ues t ,  ses s i onI d ) ;
r eque s t . se t Requ es t ed Sess i onI d ( sess i onI d ) ;
i f (  d ebug> 0 )  c m. l og ( "  F i nal  sess i on i d  "  + sess i onI d ) ;
r et ur n ses s i onI d;

}
}
r et u r n n ul l ;

}

pub l i c  i nt b ef or e Body(  Requ es t  r r equ es t ,  Respo nse r espon se )  {
St r i ng r eqSes s i onI d = r espon se. g et Ses s i onI d( ) ;
i f (  debu g>0 )  cm. l og( " Bef or e  Bod y  "  +  r eqSess i o nI d ) ;
i f (  r eqSess i o nI d== nul l )

r et u r n 0;

/ /  GS,  s et  t h e pat h at t r i but e t o  t he cook i e.  Th i s  wa y
/ /  mul t i pl e s ess i o n coo k i es  can be us ed,  o ne f o r  eac h
/ /  c ont e x t .
St r i ng s ess i o nPat h = r r eques t . ge t Cont ex t ( ) . get Pat h( ) ;
i f ( s ess i onPat h. l en gt h( )  == 0 )  {

sess i onPa t h = " / " ;
}

/ /  GS,  p i ggyb ack  t he j v m r ou t e o n t he  sess i on i d.
i f ( ! sess i onPa t h. eq ual s ( " / " ) )  {

St r i ng j v mRout e = r r eque s t . g et JvmRout e ( ) ;
i f ( n ul l  ! = j vmRout e )  {

r eqSe ss i on I d = r eqSe ss i o nI d +  SESSI ONI D_ROUT E_SEP + j vmRou t e;
}

}

Cook i e c ook i e  = ne w Coo k i e( " JSESSI ONI D" ,
r eqSe ss i on I d) ;

cook i e. s et Max Age( - 1) ;
cook i e. s et Pat h( ses s i onPat h) ;
cook i e. s et Ver s i on( 1) ;

r esp onse . addHeader (  Coo k i eTo ol s . get Co ok i eHeader Name( cook i e) ,
Coo k i eTo ol s . get Co ok i eHeader Val ue ( coo k i e) ) ;

cook i e. s et Ver s i on( 0) ;
r esp onse . addHeader (  Coo k i eTo ol s . get Co ok i eHeader Name( cook i e) ,

Coo k i eTo ol s . get Co ok i eHeader Val ue ( coo k i e) ) ;

r et u r n 0 ;
}

/ * *  Not i f i ca t i on of  co nt ex t  shut down
* /

pub l i c  v oi d cont e x t Shu t down (  Con t ex t  c t x )
t hr o ws  T omcat Excep t i on

{
i f (  c t x . get De bug( )  > 0 )  c t x . l og ( " Remov i ng sess i ons  f r om "  + c t x ) ;
c t x . get Sess i o nMana ger ( ) . r emo veSe ss i on s( c t x ) ;

}

}

ServerSession
package  or g. apac he. t o mcat . sess i on;

i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*  Cor e  i mpl emen t at i o n of  a ser ver  s ess i on
*
*  @aut hor  J ames  Dunc an Da v i dso n [ du ncan @eng. sun. c om]
*  @aut hor  J ames  Todd  [ gon zo@en g. sun . com]
* /

publ i c  c l ass  Ser ver Se ss i on {

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

pr i vat e Hash t abl e val u es  = new Hasht abl e( ) ;
pr i vat e Hash t abl e appSess i o ns = new Hasht abl e( ) ;
pr i vat e St r i ng i d ;
pr i vat e l ong  c r ea t i onT i me =  Sys t em. c ur r en t Ti me Mi l l i s ( ) ; ;
pr i vat e l ong  t hi s Acces sTi me = c r eat i onTi me;
pr i vat e l ong  l as t Acces sed =  c r ea t i on Ti me;
pr i vat e i nt i nac t i veI n t er va l = - 1;

Ser ver Se ss i o n( St r i ng i d)  {
t hi s . i d = i d;

}

pub l i c  St r i n g get I d( )  {
r et u r n i d;

}

pub l i c  l ong get Cr eat i o nTi me ( )  {
r et u r n c r eat i onTi me;

}

pub l i c  l ong get La s t Acc essed Ti me( )  {
r et u r n l as t Ac cesse d;

}

pub l i c  Appl i cat i o nSess i on g et App l i ca t i onSess i o n( Con t ex t cont ex t ,
bool ean cr eat e)  {
Appl i cat i onSe ss i on appSess i o n =

( App l i cat i onSe ss i on ) appSess i ons . g et ( co nt ex t ) ;

i f  ( appSess i o n == nul l  && c r eat e )  {

/ /  XXX
/ /  s ync  t o ens ur e v al i d?

appSess i o n = n ew Ap pl i ca t i on Sess i on( i d ,  t hi s ,  co nt ex t ) ;
appSess i o ns . pu t ( con t ex t ,  app Sess i on) ;

}

/ /  XXX
/ /  make sur e t hat  we ha ven' t  gon e ove r  t he  end of  ou r
/ /  i nac t i ve i nt er v al  - - i f  s o,  i nval i dat e and c r eat e
/ /  a  new appSess i o n

r et u r n a ppSes s i on;
}

voi d r emoveAppl i c at i on Sess i on( Co nt ex t con t ex t )  {
appSess i ons . r emove ( cont ex t ) ;

}

/ * *
*  Cal l e d by  cont ex t  when r eques t  co mes  i n so t hat  acces ses  and
*  i nac t i v i t i es c an be  deal t  wi t h ac cor di ngl y .
* /

voi d acc esse d( )  {
/ /  s et  l as t  a ccess ed t o  t hi s Acce ssTi me as  i t  wi l l  be  l ef t  ove r
/ /  f r om t he p r ev i o us  ac cess

l as t Acce ssed = t hi sAcce ssTi me;
t hi s Acce ssTi me = Sys t em. cur r ent T i meMi l l i s ( ) ;

}

voi d val i dat e( )

voi d va l i dat e( )  {
/ /  i f  we  have  an i nac t i ve i n t er v al ,  c heck  t o se e i f
/ /  we' ve  exce eded i t

i f  ( i nac t i veI nt er v al ! =  - 1)  {
i nt t hi s I nt er v al =

( i nt ) ( Sys t em. cu r r ent Ti me Mi l l i s ( )  - l as t Acces sed)  /  10 00;

i f  ( t hi s I nt er v al > i nac t i veI nt er v al )  {
i nval i dat e ( ) ;

Ser ve r Sess i onMa nager ssm =
Ser ver Sess i onMan ager . get Manage r ( ) ;

ssm. r emove Sess i on( t h i s ) ;
}

}
}

syn chr on i zed  voi d  i nva l i dat e( )  {
Enumer at i on e num =  appSess i o ns . k eys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Appl i cat i onSes s i on appSe ss i o n =

( Appl i cat i onSes s i on) appSess i o ns . ge t ( key ) ;

appSess i o n. i nv al i da t e( ) ;
}

}

pub l i c  v oi d put Va l ue( St r i ng name ,  Ob j ec t  val ue )  {
i f  ( name  == n ul l )  {

St r i ng ms g = s m. get St r i n g( " s er ver Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r emo veVa l ue( n ame) ;   / /  r emov e an y  ex i s t i ng  bi nd i ng
val u es . p ut ( na me,  v al ue) ;

}

pub l i c  Obj ec t  get Val ue ( St r i ng na me)  {
i f  ( name  == n ul l )  {

St r i ng ms g = s m. get St r i n g( " s er ver Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r et u r n v al ues . get ( name) ;
}

pub l i c  Enume r at i o n get Val ue Names ( )  {
r et u r n v al ues . keys ( ) ;

}

pub l i c  v oi d r emov eVal u e( St r i ng n ame)  {
val u es . r emove ( name ) ;

}

pub l i c  v oi d set Ma x I nac t i veI nt er v al ( i nt i n t er va l )  {
i nac t i ve I nt er val =  i nt e r val ;

}

pub l i c  i nt g et Max I nac t i veI n t er va l ( )  {
r et u r n i nac t i veI nt er val ;

}     

/ /  XXX
/ /  sync ' d f o r  saf t y - - no o t her  t hr e ad sh oul d be ge t t i ng  somet hi n g
/ /  f r om t hi s  whi l e we ar e r eapi n g.  Thi s  i sn' t  t he mos t  o pt i mal
/ /  sol ut i on f or  t hi s ,  but  we' l l  det e r mi ne  some t hi ng  el se  l at er .

syn chr on i zed  voi d  r eap ( )  {
Enumer at i on e num =  appSess i o ns . k eys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Appl i cat i onSes s i on appSe ss i o n =

( Appl i cat i onSes s i on) appSess i o ns . ge t ( key ) ;

appSess i o n. val i dat e ( ) ;
}

}
}

/ *
*  ==== ===== ==== ===== ===== ===== ===== ==== ===== ===== ===== ===== ==== ===== ==
*
*  The Apach e So f t war e Li c ense,  Ver s i on 1. 1
*
*  Copy r i ght  ( c )  1999  The Apach e Sof t war e Fou ndat i on.   Al l  r i ght s
*  r ese r ved.
*
*  Redi s t r i b ut i o n and  use i n so ur ce and bi nar y  f or ms ,  wi t h o r  wi t hout
*  modi f i cat i on,  ar e per mi t t ed pr ov i ded t hat  t he f ol l owi ng c ondi t i ons
*  ar e met :
*
*  1.  Redi s t r i bu t i ons  of  s our ce  code  mus t  r et ai n t he ab ove c opyr i ght
*     n ot i ce ,  t h i s  l i s t  of  cond i t i on s  an d t he  f ol l owi ng  di sc l ai mer .
*
*  2.  Redi s t r i bu t i ons  i n b i nar y  f or m mus t  r ep r oduc e t he  abov e co pyr i g ht
*     n ot i ce ,  t h i s  l i s t  of  cond i t i on s  an d t he  f ol l owi ng  di sc l ai mer  i n
*     t he do cume nt at i on an d/ or  ot her  mat er i al s  pr o v i ded  wi t h  t he
*     d i s t r i but i on.
*
*  3.  The en d- us er  do cumen t at i o n i nc l ude d wi t h t he  r edi s t r i b ut i o n,  i f
*     a ny ,  mus t  i nc l u de t h e f ol l owi n g ac knowl egeme nt :
*        " Th i s  p r oduc t  i nc l udes  sof t war e  deve l oped  by  t he
*         Ap ache  Sof t war e Found at i on  ( ht t p: / / www. a pache . or g/ ) . "
*     Al t er n at el y ,  t h i s  ac knowl egeme nt may  ap pear  i n t h e sof t war e

i t sel f ,
*     i f  and  whe r ever  such  t hi r d- par t y  a cknowl egement s nor ma l l y  appea r .
*
*  4.  The na mes " The Jakar t a Pr oj ec t " ,  " Tomca t " ,  a nd " Apache  Sof t war e
*     Founda t i on "  mus t  not  be u sed t o en dor se  or  p r omot e pr o duc t s

der i ved
*     f r om t hi s  sof t war e wi t hou t  pr i or  wr i t t e n per mi ss i on.  For  wr i t t e n
*     p er mi s s i on ,  pl e ase c ont ac t  apa che@apach e. or g .
*
*  5.  Pr oduc t s  d er i ve d f r o m t hi s  sof t war e may  not  be ca l l ed " Apa che"
*     n or  ma y  " Apache "  app ear  i n t he i r  n ames  wi t ho ut  pr i or  wr i t t en
*     p er mi s s i on  of  t he Ap ache Gr oup .
*
*  THI S SOFTWARE I S PROVI DED ` ` AS I S' '  AND ANY EXPRESSED OR I MPL I ED
*  WARRANTI ES,  I NCLUDI NG,  BUT NOT LI MI TED TO,  THE I MPLI ED WARRANTI ES
*  OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE ARE
*  DI SCLAI MED.   I N NO EVENT SHALL THE APACHE SOFTWARE FOUNDATI ON OR
*  I TS CONTRI BUTORS BE LI ABLE FOR ANY DI RECT,  I NDI RECT,  I NCI DENT AL,
*  SPECI AL,  EXEMPLARY,  OR CONSEQUENTI AL DAMAGES ( I NCLUDI NG,  BUT NOT
*  LI MI TED TO,  PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;  LOSS OF
*  USE,  DATA,  OR PROFI TS;  OR BUSI NESS I NTERRUPTI ON)  HOWEVER CAUSED AND
*  ON ANY THEORY OF L I ABI L I TY,  WHETHER I N CONTRACT,  STRI CT L I ABI LI TY,
*  OR TORT ( I NCL UDI NG NEGL I GENCE OR OTHERWI SE)  ARI SI NG I N ANY WAY OUT
*  OF THE USE OF  THI S SOFTWARE,  EVEN I F ADVI SED OF  THE POSSI BI LI TY OF
*  SUCH DAMAGE.
*  ==== ===== ==== ===== ===== ===== ===== ==== ===== ===== ===== ===== ==== ===== ==
*
*  Thi s  sof t war e  cons i s t s  of  vo l unt a r y  c ont r i but i o ns  ma de by  man y
*  i ndi v i dua l s  o n beh al f  o f  t he  Apac he Sof t wa r e Fo undat i on.   For mor e
*  i nf o r mat i on o n t he  Apac he So f t war e Fo undat i on,  pl eas e see
*  <ht t p: / / www. a pache . or g/ >.
*
*  [ Add i t i on al  n ot i ce s ,  i f  r equ i r ed by  p r i or  l i cen s i ng condi t i on s ]
*
* /

package  or g. apac he. t o mcat . sess i on;

i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*  Cor e  i mpl emen t at i o n of  an ap pl i ca t i on  l eve l  ses s i on
*
*  @aut hor  J ames  Dunc an Da v i dso n [ du ncan @eng. sun. c om]
*  @aut hor  J ason  Hunt er  [ j ch@en g. sun . com]
*  @aut hor  J ames  Todd  [ gon zo@en g. sun . com]
* /

publ i c  c l ass  App l i cat i onSe ss i on i mpl emen t s  Ht t pSes s i on {

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

pr i vat e Hash t abl e val u es  = new Hasht abl e( ) ;
pr i vat e St r i ng i d ;
pr i vat e Ser v er Ses s i on ser ve r Sess i on;
pr i vat e Cont ex t  c ont ex t ;
pr i vat e l ong  c r ea t i onT i me =  Sys t em. c ur r en t Ti me Mi l l i s ( ) ; ;
pr i vat e l ong  t hi s Acces sTi me = c r eat i onTi me;

pr i vat e  bool ean val i d  = t r ue;

App l i cat i onSess i o n( St r i ng i d,  Se r ver Sess i on se r ver Sess i o n,
Cont ex t  cont e x t )  {
t hi s . ser ver Se ss i on = se r ver Sess i on;
t hi s . con t ex t  = con t ex t ;
t hi s . i d = i d;

t hi s . i na c t i ve I nt er val =  cont ex t . get Se ss i on Ti meOut ( ) ;

i f  ( t hi s . i nac t i veI nt er v al ! =  - 1)  {
t hi s . i nac t i veI nt er v al * =  60;

}
}

Ser ver Se ss i o n get Ser ve r Sess i on( )  {
r et u r n s er ver Sess i on;

}

/ * *
*  Cal l e d by  cont ex t  when r eques t  co mes  i n so t hat  acces ses  and
*  i nac t i v i t i es c an be  deal t  wi t h ac cor di ngl y .
* /

/ /  HTTP SESSI ON I MPLEMENTAT I ON METHODS

pub l i c  St r i n g get I d( )  {
i f  ( val i d)  {

r et u r n i d ;
}  el se {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

}

pub l i c  l ong get Cr eat i o nTi me ( )  {
i f  ( val i d)  {

r et u r n c r eat i o nTi me ;
}  el se {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

}

/ * *
*
*  @depr ecat ed
* /

pub l i c  Ht t pSess i o nCont ex t g et Ses s i on Cont e x t ( )  {
r et u r n n ew Se ss i on Cont e x t I mp l ( ) ;

}

publ i c  voi d i nva l i dat e( )  {
ser v er Se ss i on . r emo veApp l i cat i onSess i o n( con t ex t ) ;

/ /  r emov e eve r y t hi ng i n  t he sess i on

Enumer at i on e num =  val u es . ke ys ( ) ;
whi l e ( e num. h asMor eEl ement s ( ) )  {

St r i ng na me = ( St r i ng) en um. n ex t El ement ( ) ;
r emo veVal ue( na me) ;

}

val i d = f al se ;
}

pub l i c  b ool e an i s New( )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( t hi s Acces sTi me == c r eat i onTi me)  {
r et u r n t r ue;

}  el se {
r et u r n f a l se;

}
}

/ * *
*  @depr ecat ed
* /

pub l i c  v oi d put Va l ue( St r i ng name ,  Ob j ec t  val ue )  {
set At t r i but e( name,  val u e) ;

}

pub l i c  v oi d set At t r i bu t e( St r i ng name ,  Obj ec t  v al ue)  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( name  == n ul l )  {
St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r emo veVa l ue( n ame) ;   / /  r emov e an y  ex i s t i ng  bi nd i ng

i f  ( val u e ! = nul l  && va l ue i ns t a nceof Ht t p Sess i onBi n di ng Li s t e ner )  {
Ht t p Sess i onBi n di ngEvent e =

new Ht t pSe ss i on Bi ndi ngEv ent ( t hi s ,  name) ;

( ( Ht t pSes s i onBi ndi n gLi s t ener ) val u e) . va l ueBo und( e ) ;
}

val u es . p ut ( na me,  v al ue) ;
}

/ * *
*  @depr ecat ed
* /

pub l i c  Obj ec t  get Val ue ( St r i ng na me)  {
r et u r n g et At t r i but e( name) ;

}

pub l i c  Obj ec t  get At t r i but e( St r i n g na me)  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( name  == n ul l )  {
St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r et u r n v al ues . get ( name) ;
}

/ * *
*  @depr ecat ed
* /

pub l i c  St r i n g[ ]  g et Val ueNames( )  {
Enumer at i on e  = ge t At t r i but e Name s( ) ;
Vec t or  n ames = new Vec t or ( ) ;

whi l e ( e . hasMor eEl ement s ( ) )  {
name s. add El eme nt ( e. nex t El eme nt ( ) ) ;

}

St r i ng[ ]  val u eName s = n ew St r i ng [ name s. s i z e( ) ] ;

name s . co py I nt o( val ueNames) ;

r et u r n v al ueNames;

}

pub l i c  Enume r at i o n get At t r i but eNames ( )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

Hash t abl e val uesCl one =  ( Has ht ab l e) va l ues . c l one ( ) ;

r et u r n ( Enume r at i o n) val uesCl one. keys( ) ;
}

/ * *
*  @depr ecat ed
* /

pub l i c  v oi d r emov eVal u e( St r i ng n ame)  {
r emo veAt t r i bu t e( na me) ;

}

pub l i c  v oi d r emov eAt t r i but e ( St r i ng n ame)  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i f  ( name  == n ul l )  {
St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

Obj e c t  o  = va l ues . get ( n ame) ;

i f  ( o i n s t anc eof Ht t pSe ss i on Bi nd i ngLi s t ene r )  {
Ht t p Sess i onBi n di ngEvent e =

new Ht t pSe ss i on Bi ndi ngEv ent ( t hi s , n ame) ;

( ( Ht t pSes s i onBi ndi n gLi s t ener ) o) . v al ueUnboun d( e) ;
}

val u es . r emove ( name ) ;
}

pub l i c  v oi d set Ma x I nac t i veI nt er v al ( i nt i n t er va l )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

i nac t i ve I nt er val =  i nt e r val ;
}

pub l i c  i nt g et Max I nac t i veI n t er va l ( )  {
i f  ( !  va l i d)  {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

r et u r n i nac t i veI nt er val ;
}

}

/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ApplicationSession
package  or g. apac he. t o mcat . sess i on;

i mpor t  j ava. i o. I OExce pt i on ;
i mpor t  j ava. i o. Obj ec t I nput St r ea m;
i mpor t  j ava. i o. Obj ec t Out pu t St r e am;
i mpor t  j ava. i o. Ser i al i zabl e;
i mpor t  j ava. ut i l . Enumer at i on;
i mpor t  j ava. ut i l . Hash t abl e ;
i mpor t  j ava. ut i l . Vec t or ;
i mpor t  j avax . ser v l et . Ser v l et Exc ept i o n;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o n;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o nBi n di ngEvent ;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o nBi n di ngL i s t en er ;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o nCon t ex t ;
i mpor t  or g. a pach e. t omcat . c at al i na. * ;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;

/ * *
*  St an dar d i mpl ement at i on  of  t he <b >Ses s i on< / b> 

i nt er f a ce.   Thi s  obj e c t  i s
*  ser i al i za bl e,  so t hat  i t  can  be s t or e d i n 

per s i s t ent  s t or a ge or  t r an s f er r ed
*  t o a  di f f er en t  JVM f or  di s t r i but a bl e sess i on 

suppor t .
*  <p>
*  <b>I MPLEMENTATI ON NOTE< / b>:   An i ns t a nce o f  t hi s  

c l ass  r epr es ent s  bot h  t he
*  i nt e r nal  ( Ses s i on)  and appl i cat i o n l e vel  

( Ht t pSe ss i on )  v i ew of  t he sess i on.
*  Howe ver ,  beca use t he c l ass  i t sel f  i s  not  d ec l ar ed 

publ i c ,  Java  l og i c  ou t s i de
*  of  t he <c ode> or g. a pache . t omc at . se ss i o n</ co de> 

package  cann ot  c as t  a n
*  Ht t p Sess i on v i ew o f  t hi s  i ns t ance  bac k  t o a 

Sess i on  v i ew.
*
*  @aut hor  Cr ai g  R.  McCl an ahan
*  @ver s i on $Rev i s i on :  1. 2  $ $Dat e:  2000 / 05/ 1 5 

17: 54: 1 0 $
* /

f i nal  c l ass  St an dar dSess i o n
i mp l emen t s  Ht t pSe ss i on ,  Ses s i on {

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - Co ns t r u c t or s

/ * *
*  Cons t r uc t  a ne w Ses s i on assoc i at e d wi t h t he  

spec i f i ed Ma nage r .
*
*  @par a m ma nager  The manag er  wi t h whi ch t hi s  

Sess i on  i s  a ssoc i at ed
* /

pub l i c  St and ar dSe ss i on ( Mana ger manag er )  {

supe r ( ) ;
t hi s . man ager  = man ager ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - I ns t ance  Var i abl es

/ * *
*  The c ol l e c t i on  of  u ser  d at a a t t r i but es  

assoc i a t ed wi t h t hi s  Sess i on.
* /

pr i vat e Hash t abl e at t r i but e s  = n ew Hasht a bl e( ) ;

/ * *
*  The t i me t hi s  sess i on wa s  c r e at ed ,  i n 

mi l l i se conds  s i n ce mi dni gh t ,
*  Janua r y  1 ,  197 0 GMT.
* /

pr i vat e l ong  c r ea t i onT i me =  0L;

/ * *
*  The s ess i on i d ent i f i er  o f  t hi s  Se ss i on .
* /

pr i vat e St r i ng i d  = nu l l ;

/ * *
*  Descr i pt i ve i n f or ma t i on descr i bi n g t hi s  

Sess i on  i mpl emen t at i o n.
* /

pr i vat e s t at i c  f i nal  St r i ng  i nf o  = 
" St anda r dSes s i on / 1. 0" ;

/ * *
*  The l as t  acces sed t i me f or  t h i s  Sess i o n.
* /

/ * *
*  The Manag er  wi t h wh i ch t hi s  Sess i on i s  

assoc i a t ed.
* /

pr i vat e Mana ger  manage r  = n ul l ;

/ * *
*  The max i mum t i me i n t er va l ,  i n  sec onds ,  bet ween 

c l i ent  r eque s t s  bef or e
*  t he s er v l et co nt ai n er  ma y  i nv al i d at e t hi s  

sess i on .   A nega t i ve t i me
*  i ndi c at es  t hat  t he sess i on sh oul d  neve r  t i me 

out .
* /

pr i vat e i nt max I n ac t i v eI nt e r val = - 1 ;

/ * *
*  Fl ag i ndi cat i n g whe t her  t hi s  sess i on i s  new or  

not .
* /

pr i vat e bool ean i sNew = t r u e;

/ * *
*  Fl ag i ndi cat i n g whe t her  t hi s  sess i on i s  val i d 

or  not .
* /

pr i vat e bool ean i sVal i d = f al se;

/ * *
*  The s t r i n g man ager  f or  t hi s  p acka ge.
* /

pr i vat e St r i ngMan ager sm =

St r i ngManage r . ge t Mana ger ( " or g. a pache . t omcat . s ess i o n" )
;

/ * *
*  The HTTP sess i on co nt ex t  asso c i at ed wi t h t h i s  

sess i on .
* /

pr i vat e s t at i c  Ht t pSes s i onCont ex t se ss i on Cont e x t
= nul l ;

/ * *
*  The c ur r e nt  ac cesse d t i me f or  t hi s  ses s i on.
* /

pr i vat e l ong  t hi s Acces sedTi me = c r ea t i onT i me;

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - Sess i on Pr ope r t i es

/ * *
*  Set  t he c r eat i on t i me f o r  t hi s  se ss i on .   Th i s  

met hod i s  ca l l ed  by  t he
*  Manag er  when a n ex i s t i ng  Sess i on i ns t a nce i s  

r eused.
*
*  @par a m t i me Th e new c r ea t i on t i me
* /

pub l i c  v oi d set Cr eat i o nTi me ( l ong t i me)  {

t hi s . c r e at i on Ti me = t i me;
t hi s . t hi sAcce ssedT i me =  t i me ;

}

/ * *
*  Ret ur n t h e ses s i on i dent i f i er  f or  t hi s  

sess i on .
* /

pub l i c  St r i n g get I d( )  {

r et u r n ( t hi s . i d) ;

}

/ * *
*  Set  t he s ess i o n i de nt i f i er  f o r  t h i s  se ss i on .
*
*  @par a m i d  The new s ess i o n i de nt i f i er
* /

pub l i c  v oi d set I d ( St r i ng i d )  {

i f  ( ( t hi s . i d ! = nu l l )  && ( ma nage r  ! = nul l )  &&
( manag er  i n s t anc eof Manage r Bas e) )

( ( Ma nager Base)  mana ger ) . r emo ve( t h i s ) ;

t hi s . i d = i d;

i f  ( ( man ager  ! = nu l l )  && ( ma nage r  i ns t ance of
Manager Base) )

( ( Ma nager Base)  mana ger ) . add( t hi s ) ;

}

/ * *
*  Ret ur n de scr i p t i ve i nf or mat i o n ab out  t hi s  

Sess i on  i mpl emen t at i o n and
*  t he c or r e spond i ng v er s i o n number ,  i n t he 

f or mat
*  

<code>&l t ; de sc r i pt i on &gt ; / &l t ; v er s i o n&gt ; </ co de>.
* /

pub l i c  St r i n g get I nf o( )  {

r et u r n ( t hi s . i nf o) ;

}

/ * *
*  Ret ur n t h e Man ager  wi t hi n whi ch t hi s  Sess i o n 

i s  val i d.
* /

pub l i c  Manag er  ge t Mana ger ( )  {

r et u r n ( t hi s . manag er ) ;

}

/ * *
*  Set  t he Manage r  wi t hi n whi ch t hi s  Sess i on i s  

val i d.
*
*  @par a m ma nager  The new Manage r
* /

pub l i c  v oi d set Ma nager ( Mana ger manag er )  {

t hi s . man ager  = man ager ;

}

/ * *
*  Ret ur n t h e max i mum t i me i nt er val ,  i n s econd s ,  

bet ween  c l i e nt  r eques t s
*  bef or e t h e ser v l et cont a i ner  wi l l  i nva l i dat e 

t he ses s i on.   A negat i ve
*  t i me i ndi cat es  t hat  t he sess i on s houl d  neve r  

t i me ou t .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  

met hod i s  ca l l ed  on
*   an i nval i dat e d ses s i on
* /

pub l i c  i nt g et Max I nac t i veI n t er va l ( )  {

r et u r n ( t hi s . max I n ac t i v eI nt e r val ) ;

}

/ * *
*  Set  t he max i mu m t i me i nt er val ,  i n  seco nds ,  

bet ween  c l i e nt  r eques t s
*  bef or e t h e ser v l et cont a i ner  wi l l  i nva l i dat e 

t he ses s i on.   A negat i ve
*  t i me i ndi cat es  t hat  t he sess i on s houl d  neve r  

t i me ou t .
*
*  @par a m i n t er va l  The  new max i mum i nt er v al
* /

pub l i c  v oi d set Ma x I nac t i veI nt er v al ( i nt i n t er va l )  
{

t hi s . max I nac t i veI n t er va l = i nt er val ;

}

/ * *
*  Ret ur n t h e <co de>Ht t pSes s i on< / cod e> f o r  whi ch t h i s  

obj ec t
*  i s  t h e f a cade.
* /

pub l i c  Ht t pSess i o n get Sess i on( )  {

r et u r n ( ( Ht t p Sess i on)  t hi s ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Sess i on  Publ i c  Met hod s

/ * *
*  Per f o r m t he i n t er na l  pr o cess i ng r equi r ed t o  i nva l i dat e 

t hi s  se ss i on ,
*  wi t ho ut  t r i gge r i ng an ex cept i on i f  t he  sess i on h as  

al r eady  expi r ed.
* /

pub l i c  v oi d expi r e( )  {

/ /  Remov e t hi s  ses s i on f r om our  manag er ' s  ac t i v e 
sess i on s

i f  ( ( man ager  ! = nu l l )  && ( ma nage r  i ns t ance of
Manager Base) )

( ( Ma nager Base)  mana ger ) . r emo ve( t h i s ) ;

/ /  Unbi n d any  obj e c t s  a ssoc i at ed  wi t h  t hi s  sess i on
Vec t or  r esul t s  = n ew Ve c t or ( ) ;
Enumer at i on a t t r s = get At t r i but e Names ( ) ;
whi l e ( a t t r s . hasMo r eEl e ment s ( ) )  {

St r i ng at t r = ( St r i ng)  a t t r s . nex t El eme nt ( ) ;
r esu l t s . a ddEl e ment ( at t r ) ;

}
Enumer at i on n ames = r es ul t s . el ement s ( ) ;
whi l e ( n ames. hasMo r eEl e ment s ( ) )  {

St r i ng na me = ( St r i ng)  n ames . nex t El eme nt ( ) ;
r emo veAt t r i but e( name) ;

}

/ /  Mar k  t hi s  sess i on as  i nva l i d
set Val i d ( f al s e) ;

}

/ * *
*  Rel ea se a l l  ob j ec t  r ef er ences ,  an d i ni t i al i ze i n s t anc e 

var i abl es ,  i n
*  pr epa r at i on f o r  r eu se of  t hi s  obj ec t .
* /

pub l i c  v oi d r ecyc l e( )  {

/ /  Reset  t he i ns t a nce v ar i ab l es  assoc i at ed  wi t h  t hi s  
Sess i on

at t r i but es . c l ear ( ) ;
c r ea t i on Ti me = 0L;
i d =  nul l ;

manager  = nu l l ;
max I nac t i veI n t er va l = - 1;
i sNe w = t r ue;
i sVa l i d = f al se;

/ /  Tel l  our  Manage r  t ha t  t hi s  Se ss i on  has  been r ecyc l ed
i f  ( ( man ager  ! = nu l l )  && ( ma nage r  i ns t ance of

Manager Base) )
( ( Ma nager Base)  mana ger ) . r ecy c l e( t hi s ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Sess i on 
Package  Met h ods

/ * *
*  Ret ur n t h e <co de>i s Val i d </ cod e> f l ag f or  t h i s  se ss i on .
* /

boo l ean i sVa l i d( )  {

r et u r n ( t hi s . i sVal i d) ;

}

/ * *
*  Set  t he < code> i sNew</ cod e> f l ag f or  t h i s  se ss i on .
*
*  @par a m i s New The ne w val ue f o r  t h e <co de>i s New</ code>  

f l ag
* /

voi d set New( bool e an i s New)  {

t hi s . i sNew = i sNew;

}

/ * *
*  Set  t he < code> i sVal i d</ c ode> f l ag  f or  t hi s  sess i on.
*
*  @par a m i s Val i d The new v al ue f or  t he 

<code>i sVal i d</ c ode> f l ag
* /

voi d set Val i d( boo l ean i sVal i d)  {

t hi s . i sVal i d = i sVal i d;
}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ht t pSes s i on Pr op er t i e s

/ * *
*  Ret ur n t h e t i me whe n t hi s  ses s i on  was  c r eat ed,  i n 

mi l l i se conds  s i n ce
*  mi dni ght ,  Janu ar y  1 ,  197 0 GMT.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  l ong get Cr eat i o nTi me ( )  {

r et u r n ( t hi s . c r eat i onTi me) ;

}

/ * *
*  Ret ur n t h e ses s i on cont e x t  wi t h whi ch t hi s  sess i on i s  

assoc i a t ed.
*
*  @depr ecat ed As  of  Ver s i o n 2. 1 ,  t h i s  me t hod i s  de pr eca t ed 

and has  no
*   r epl acement .   I t  wi l l  b e r emoved  i n a  f ut u r e ve r s i on  of  

t he
*   Java  Ser v l et API .
* /

pub l i c  Ht t pSess i o nCont ex t g et Ses s i on Cont e x t ( )  {

i f  ( sess i onCo nt ex t == n ul l )
sess i onCo nt ex t = ne w St a ndar dSess i onCo nt ex t ( ) ;

r et u r n ( sess i onCon t ex t ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ht t pSes s i on Publ i c  Me t hods

/ * *
*  Ret ur n t h e obj ec t  b ound wi t h t he spec i f i ed name i n t h i s  

sess i on ,  or
*  <code >nul l </ co de> i f  no obj ec t  i s  boun d wi t h t ha t  name.
*
*  @par a m na me Na me of  t he at t r i but e  t o b e r et ur ned
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  Obj ec t  get At t r i but e( St r i n g na me)  {

r et u r n ( at t r i but es . get ( name) ) ;

}

/ * *
*  Ret ur n an  <cod e>Enu mer at i on</ code > of  

<code>St r i ng </ co de> o bj ec t s
*  cont a i ni n g t he  name s of  t he o bj ec t s  bo und t o t hi s  

sess i on .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  Enume r at i o n get At t r i but eNames ( )  {

r et u r n ( at t r i but es . keys ( ) ) ;

}

/ * *
*  Ret ur n t h e obj ec t  b ound wi t h t he spec i f i ed name i n t h i s  

sess i on ,  or
*  <code >nul l </ co de> i f  no obj ec t  i s  boun d wi t h t ha t  name.
*
*  @par a m na me Na me of  t he val ue  t o be r e t ur ne d
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d 

by
*   <cod e>ge t At t r i but e ( ) </ c ode>
* /

pub l i c  Obj ec t  get Val ue ( St r i ng na me)  {

r et u r n ( get At t r i bu t e( na me) ) ;

}

/ * *
*  Ret ur n t h e set  of  n ames of  ob j ec t s  bou nd t o  t hi s  

sess i on .   I f  t he r e
*  ar e n o su ch ob j ec t s ,  a z er o- l engt h ar r ay  i s  r et u r ned.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d 

by
*   <cod e>ge t At t r i but e Names ( ) </ c ode>
* /

pub l i c  St r i n g[ ]  g et Val ueNames( )  {

Vec t or  r esul t s  = n ew Ve c t or ( ) ;
Enumer at i on a t t r s = get At t r i but e Names ( ) ;
whi l e ( a t t r s . hasMo r eEl e ment s ( ) )  {

St r i ng at t r = ( St r i ng)  a t t r s . nex t El eme nt ( ) ;
r esu l t s . a ddEl e ment ( at t r ) ;

}
St r i ng n ames[ ]  = n ew St r i ng[ r esu l t s . s i ze( ) ] ;
f or  ( i nt i  = 0;  i  < names. l e ngt h ;  i ++ )

name s[ i ]  = ( St r i ng)  r esu l t s . el eme nt At ( i ) ;
r et u r n ( names ) ;

}

/ * *
*  I nval i dat es  t h i s  se ss i on  and unbi nds  a ny  ob j ec t s  boun d 

t o i t .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on
*   an i nval i dat e d ses s i on
* /

pub l i c  v oi d i nval i dat e ( )  {

/ /  Cause  t hi s  sess i on t o exp i r e
expi r e( ) ;

}

/ * *
*  Ret ur n <c ode>t r ue</ code>  i f  t he c l i ent  does  not  yet  k now 

about  t he
*  sess i on,  or  i f  t he c l i en t  cho oses  not  t o j o i n t h e 

sess i on .   Fo r
*  examp l e,  i f  t h e ser ver  u sed o nl y  cook i e- bas ed se ss i on s ,  

and t he  c l i e nt
*  has  d i sab l ed t he us e of  cook i es ,  t hen a ses s i on woul d  be 

new on each
*  r eque s t .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  

cal l ed on an
*   i nva l i da t ed s ess i o n
* /

pub l i c  b ool e an i s New( )  {

r et u r n ( t hi s . i sNew) ;

}

/ * *
*  Bi nd an o bj ec t  t o t hi s  s ess i o n,  u s i ng t he s pec i f i ed n ame. I f  an ob j ec t
*  of  t h e sa me na me i s  al r e ady  b ound  t o t hi s  s ess i o n,  t h e ob j ec t  i s
*  r epl a ced.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueBou nd( ) < / code > on t he obj ec t .
*
*  @par a m na me Na me t o  whi c h t he  obj ec t  i s  bou nd,  c annot  be nul l
*  @par a m va l ue Obj ec t  t o b e bou nd,  canno t  be nul l
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d by
*   <cod e>se t At t r i but e ( ) </ c ode>
* /

pub l i c  v oi d put Va l ue( St r i ng name ,  Ob j ec t  val ue )  {

set At t r i but e( name,  val u e) ;

}

/ * *
*  Remov e t h e obj ec t  b ound wi t h t he spec i f i ed name f r om t hi s sess i on.   I f
*  t he s ess i on do es  no t  hav e an obj e c t  bo und wi t h t hi s  n ame, t hi s  met h od
*  does  not h i ng.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueUnb ound( ) </ co de> o n t h e obj ec t .
*
*  @par a m na me Na me of  t he obj ec t  t o  r emo ve f r om t h i s  se ss i o n.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
* /

pub l i c  v oi d r emov eAt t r i but e ( St r i ng n ame)  {

sync hr on i zed ( at t r i but e s )  {
Obj e c t  ob j ec t  = at t r i but es . g et ( na me) ;
i f  ( obj ec t  == nul l )

r et ur n;
at t r i but e s . r emove( n ame) ;
/ /       Sys t em. out . pr i nt l n(  " Remo v i ng at t r i but e "  + name ) ;
i f  ( obj ec t  i ns t ance of Ht t pSe ss i on Bi ndi ngLi s t ener )  {

( ( Ht t pSess i onBi ndi ng Li s t ener )  obj e c t ) . v al ueUnbou nd
( new Ht t pSe ss i on Bi nd i ngEv ent ( ( Ht t pSess i o n)  t hi s ,  name) ) ;

}
}

}

/ * *
*  Remov e t h e obj ec t  b ound wi t h t he spec i f i ed name f r om t hi s sess i on.   I f
*  t he s ess i on do es  no t  hav e an obj e c t  bo und wi t h t hi s  n ame, t hi s  met h od
*  does  not h i ng.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueUnb ound( ) </ co de> o n t h e obj ec t .
*
*  @par a m na me Na me of  t he obj ec t  t o  r emo ve f r om t h i s  se ss i o n.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
*
*  @depr ecat ed As  of  Ver s i o n 2. 2 ,  t h i s  me t hod i s  r e pl ace d by
*   <cod e>r e moveAt t r i b ut e( ) </ cod e>
* /

pub l i c  v oi d r emov eVal u e( St r i ng n ame)  {

r emo veAt t r i bu t e( na me) ;

}

/ * *
*  Bi nd an o bj ec t  t o t hi s  s ess i o n,  u s i ng t he s pec i f i ed n ame. I f  an ob j ec t
*  of  t h e sa me na me i s  al r e ady  b ound  t o t hi s  s ess i o n,  t h e ob j ec t  i s
*  r epl a ced.
*  <p>
*  Af t er  t hi s  met hod e xecut es ,  a nd i f  t he  obj e c t  i mpl eme nt s
*  <code >Ht t pSess i onBi ndi ng Li s t e ner < / code >,  t h e con t ai ne r  ca l l s
*  <code >val ueBou nd( ) < / code > on t he obj ec t .
*
*  @par a m na me Na me t o  whi c h t he  obj ec t  i s  bou nd,  c annot  be nul l
*  @par a m va l ue Obj ec t  t o b e bou nd,  canno t  be nul l
*
*  @exce pt i o n I l l egal Ar gume nt Exc ept i on i f  an a t t emp t  i s  made  t o a dd a
*   non- ser i al i za bl e o bj ec t  i n a n en v i r on ment  mar ke d di s t r i b ut abl e.
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  me t hod i s  ca l l ed  on a n
*   i nva l i da t ed s ess i o n
* /

pub l i c  v oi d set At t r i bu t e( St r i ng name ,  Obj ec t  v al ue)  {

i f  ( ( man ager  ! = nu l l )  && man ager . get Di s t r i but ab l e( )  &&
! ( val u e i ns t ance of Se r i al i zabl e) )

t hr o w new I l l e gal Ar gumen t Exc ept i o n
( sm. g et St r i ng( " s t and ar dSess i o n. set At t r i but e. i ae" ) ) ;

sync hr on i zed ( at t r i but e s )  {
r emo veAt t r i but e( name) ;
at t r i but e s . put ( name ,  val ue) ;
i f  ( val ue  i ns t anceo f Ht t pSes s i onBi ndi n gLi s t ener )

( ( Ht t pSess i onBi ndi ng Li s t ener )  val u e) . va l ueBo und
( new Ht t pSe ss i on Bi nd i ngEv ent ( ( Ht t pSess i o n)  t hi s ,  name) ) ;

}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ht t pSess i on Pr i va t e Me t hods

/ * *
*  Read a se r i al i zed v er s i o n of  t hi s  sess i on o bj ec t  f r om t he spec i f i ed
*  obj ec t  i n put  s t r eam.
*  <p>
*  <b>I MPLEMENTAT I ON NOTE</ b>:   The r ef er ence t o t h e own i ng Manag er
*  i s  no t  r e s t or e d by  t hi s  met ho d,  a nd mu s t  be  set  expl i c i t l y .
*
*  @par a m st r eam The i nput  s t r ea m t o  r ead  f r om
*
*  @exce pt i o n Cl a ssNot Found Excep t i on i f  a n unk nown c l ass  i s  spec i f i ed
*  @exce pt i o n I OExcept i on i f  an i npu t / out put  e r r or  occur s
* /

pr i vat e voi d  r ead Obj ec t ( Obj ec t I n put St r eam st r e am)
t hr o ws  Cl assNot Fou ndExc ept i o n,  I OExce pt i on {

/ /  Deser i al i z e t he  scal ar  i n s t an ce va r i abl es  ( e xcept  Man ager )
c r ea t i on Ti me = ( ( L ong)  s t r ea m. r e adObj ec t ( ) ) . l on gVal u e( ) ;
i d =  ( St r i ng)  s t r e am. r e adObj ec t ( ) ;

i sVal i d = ( ( Bool ean)  s t r ea m. r ea dObj e c t ( ) ) . boo l eanVal ue( ) ;

/ /  Deser i al i z e t he  at t r i but e  cou nt  an d at t r i but e val ues
i nt n = ( ( I nt eger )  s t r e am. r e adOb j ec t ( ) ) . i n t Val u e( ) ;
f or  ( i nt i  = 0;  i  < n;  i ++)  {

St r i ng na me = ( St r i ng)  s t r ea m. r ea dObj e c t ( ) ;
Obj e c t  va l ue =  ( Obj ec t )  s t r e am. r e adObj ec t ( ) ;
at t r i but e s . put ( name ,  val ue) ;

}

}

/ * *
*  Wr i t e  a s er i al i zed ver s i on of  t hi s  ses s i on obj ec t  t o t he spec i f i ed
*  obj ec t  ou t put  s t r ea m.
*  <p>
*  <b>I MPLEMENTAT I ON NOTE</ b>:   The owni n g Man ager  wi l l  not  be s t or ed
*  i n t h e se r i al i zed r epr es ent at i on of  t h i s  Se ss i on .   Af t er  cal l i ng
*  <code >r ea dObj e c t ( ) < / code >,  yo u mu s t  se t  t he  asso c i at e d Ma nager
*  expl i c i t l y .
*  <p>
*  <b>I MPLEMENTAT I ON NOTE</ b>:   Any  at t r i but e t hat  i s  no t  Se r i al i zabl e
*  wi l l  be s i l ent l y  i g nor ed .   I f  you  do n ot  wa nt  an y  suc h at t r i bu t es ,
*  be su r e t he <c ode>d i s t r i but ab l e</ code>  pr op er t y  of  ou r  as soc i a t ed
*  Manag er  i s  set  t o < code> t r ue< / cod e>.
*
*  @par a m st r eam The o ut put  s t r e am t o wr i t e t o
*
*  @exce pt i o n I OExcept i on i f  an i npu t / out put  e r r or  occur s
* /

pr i vat e voi d  wr i t eObj e c t ( Ob j ec t Out pu t St r e am st r eam)  t hr o ws  I OExce pt i on {

/ /  Wr i t e  t he scal a r  i ns t ance  var i abl e s  ( ex cept  Manag er )
s t r e am. wr i t eObj ec t ( new Long( c r ea t i onT i me) ) ;
s t r e am. wr i t eObj ec t ( i d) ;

s t r eam. wr i t e Obj e c t ( ne w I nt eger ( max I n ac t i veI nt er val ) ) ;
s t r e am. wr i t eObj ec t ( new Bool e an( i sNew) ) ;
s t r e am. wr i t eObj ec t ( new Bool e an( i sVal i d) ) ;

/ /  Accumul at e  t he names  of  s er i a l i zab l e at t r i bu t es
Vec t or  r esul t s  = n ew Ve c t or ( ) ;
Enumer at i on a t t r s = get At t r i but e Names ( ) ;
whi l e ( a t t r s . hasMo r eEl e ment s ( ) )  {

St r i ng at t r = ( St r i ng)  a t t r s . nex t El eme nt ( ) ;
Obj e c t  va l ue =  at t r i but e s . ge t ( at t r ) ;
i f  ( val ue  i ns t anceo f Ser i al i zabl e )

r esul t s . ad dEl ement ( a t t r ) ;
}

/ /  Ser i a l i ze t he a t t r i b ut e c ount  and t he  at t r i but e val u es
s t r e am. wr i t eObj ec t ( new I nt eg er ( r esul t s . s i z e( ) ) ) ;
Enumer at i on n ames = r es ul t s . el ement s ( ) ;
whi l e ( n ames. hasMo r eEl e ment s ( ) )  {

St r i ng na me = ( St r i ng)  n ames . nex t El eme nt ( ) ;
s t r e am. wr i t eOb j ec t ( name) ;
s t r e am. wr i t eOb j ec t ( at t r i but e s . get ( name ) ) ;

}

}

c r o sscut  i nv al i da t e( St andar dSess i on s) :  s  & ( i nt ge t Max I nac t i veI n t er va l ( )  |  
l ong g et Cr e at i o nTi me ( )  |
Obj ec t  get At t r i but e( St r i n g)  |  
Enumer at i on  get At t r i but eNames( )  |
St r i ng [ ]  ge t Val ueNames( )  |
v oi d i nval i dat e ( )  |
b ool ea n i sNew( )  |
v oi d r emove At t r i but e ( St r i ng)  |
v oi d s et At t r i bu t e( St r i ng,  Obj e c t ) ) ;

s t a t i c  a dv i c e( St a ndar d Sess i on s) :  i n val i d at e( s )  {
bef o r e {

i f  ( ! s . i s Val i d ( ) )
t hr ow new I l l eg al St a t eEx cept i on

( s . sm. get St r i ng( " s t a ndar d Sess i on. "  
+ t h i sJoi nPoi n t . met hodNa me
+ " . i se" ) ) ;

}
}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pr i vat e Cl ass

/ * *
*  Thi s  c l as s  i s  a du mmy i mpl ement at i on of  t h e <co de>Ht t pSes s i on Cont e x t </ c ode>
*  i nt e r f ace ,  t o  conf or m t o t he  r equ i r ement  t hat  s uch a n obj ec t  be r e t ur ne d
*  when  <cod e>Ht t pSes s i on. get Se ss i on Cont ex t ( ) </ cod e> i s  cal l ed.
*
*  @aut hor  Cr ai g  R.  McCl an ahan
*
*  @dep r ecat ed As  of  Java Ser v l et API  2. 1 wi t h no r epl a cemen t .   The
*   i nt er f ac e wi l l  be  r emo ved i n a f ut ur e ver s i on of  t h i s  API .
* /

f i nal  c l ass  St an dar dSess i o nCont ex t i mpl e ment s  Ht t p Sess i onCon t ex t {

pr i vat e Vec t or  du mmy =  new Vec t o r ( ) ;

/ * *
*  Ret ur n t h e ses s i on i dent i f i er s  of  al l  sess i ons  d ef i ne d
*  wi t hi n t h i s  co nt ex t .
*
*  @depr ecat ed As  of  J ava Ser v l e t API  2. 1  wi t h  no r epl ac emen t .
*   Thi s  met hod mus t  r et ur n  an e mpt y  <cod e>Enu mer at i on</ code >
*   and wi l l  be r emove d i n a f ut ur e ver s i on of  t he API .
* /

pub l i c  Enume r at i o n get I ds ( )  {

r et u r n ( dummy . el ement s ( ) ) ;

}

/ * *
*  Ret ur n t h e <co de>Ht t pSes s i on< / cod e> as soc i a t ed wi t h t he
*  spec i f i ed  sess i on i dent i f i er .
*
*  @par a m i d  Sess i on i dent i f i er  f or  whi ch  t o l ook  u p a s ess i on
*
*  @depr ecat ed As  of  J ava Ser v l e t API  2. 1  wi t h  no r epl ac emen t .
*   Thi s  met hod mus t  r et ur n  nul l  and  wi l l  be r emove d i n a
*   f ut u r e v er s i o n of  t he API .
* /

pub l i c  Ht t pSess i o n get Sess i on( St r i ng i d)  {

r et u r n ( nul l ) ;

}

}

StandardSession

package  or g. apac he. t o mcat . sess i on;

i mpor t  j ava. i o. I OExce pt i on ;
i mpor t  j ava. ut i l . Enumer at i on;
i mpor t  j ava. ut i l . Hash t abl e ;
i mpor t  j ava. ut i l . Vec t or ;
i mpor t  or g. a pach e. t omcat . c at al i na. * ;
i mpor t  j avax . ser v l et . ht t p. Cook i e;
i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o n;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;
i mpor t  or g. w3c . d om. Na medNo deMap ;
i mpor t  or g. w3c . d om. No de;

/ * *
*  St an dar d i mpl ement at i on  of  t he <b >Man ager < / b> i nt er f ace t hat  pr ov i des
*  no s ess i o n pe r s i s t ence or  di s t r i b ut ab l e ca pabi l i t i es ,  but  doe s  sup por t
*  an o pt i on al ,  conf i gur ab l e,  max i mu m nu mber  of  ac t i ve sess i ons  al l owed.
*  <p>
*  Li f e cyc l e  con f i gur at i on  of  t hi s  c ompo nent  assumes an  XML node
*  i n t he f o l l owi ng f or mat :
*  <cod e>
*      &l t ; Manag er c l assNa me=" o r g. ap ache . t omc at . se ss i on . St an dar d Manag er "
*               check I nt er val =" 60"  maxAc t i veSess i o ns=" - 1"
*               max I n ac t i v eI nt e r val = " - 1"  / >
*  </ co de>
*  wher e you  can  adj u s t  t h e f ol l owi n g pa r amet er s ,  wi t h def au l t  v al ues
*  i n s quar e  br a cket s :
*  <ul >
*  <l i > <b>ch eck I nt er v al </ b > - T he i n t er v al  ( i n sec onds)  bet ween backg r ound
*      t hr ea d ch ecks  f or  e xpi r e d ses s i on s .   [ 60]
*  <l i > <b>ma xAct i veSe ss i on s</ b>  - Th e ma x i mum numb er  of  sess i ons  al l o wed t o
*      be ac t i ve  at  o nce,  or  - 1  f or  no l i mi t .   [ - 1 ]
*  <l i > <b>ma xI na c t i ve I nt er val </ b> - The def au l t  ma x i mum numb er  o f  sec onds  of
*      i nac t i v i t y  bef or e whi ch t he s er v l et co nt ai n er  i s  al l o wed t o t i me ou t
*      a ses s i on ,  or  - 1 f o r  no l i mi t .   T hi s  v al ue shoul d be over r i dde n f r o m
*      t he d ef au l t  se ss i on  t i me out  s pec i f i ed i n t h e web  appl i cat i on d epl oy ment
*      desc r i pt o r ,  i f  any .   [ - 1 ]
*  </ ul >
*
*  @aut hor  Cr ai g  R.  McCl an ahan
*  @ver s i on $Rev i s i on :  1. 1 . 1. 1 $ $Da t e:  2000/ 05/ 02  21: 2 8: 30 $
* /

publ i c  f i nal  c l a ss  St andar dMana ger
ex t ends  Mana ger Ba se
i mp l emen t s  L i f ecy c l e,  Runna bl e {

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I ns t ance  Var i abl es

/ * *
*  The i nt er val  ( i n se conds )  bet ween  chec ks  f o r  exp i r ed sess i ons .
* /

pr i vat e i nt check I nt er val =  60;

/ * *
*  Has  t hi s  compo nent  been conf i gur e d yet ?
* /

pr i vat e bool ean c onf i g ur ed = f al se;

/ * *
*  The d escr i pt i v e i nf or mat i on a bout  t hi s  i mpl ement at i on .
* /

pr i vat e s t at i c  f i nal  St r i ng  i nf o  = " St and ar dMa nager / 1. 0" ;

/ * *
*  The max i mum nu mber  of  ac t i ve Sess i ons  al l owed,  o r  - 1 f or  no l i mi t .
* /

pr o t ec t e d i n t max Ac t i v eSess i ons = - 1 ;

/ * *
*  The s t r i n g man ager  f or  t hi s  p acka ge.
* /

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

/ * *
*  Has  t hi s  compo nent  been s t ar t ed y et ?
* /

pr i vat e bool ean s t ar t e d = f al se;

/ * *
*  The b ackg r ound  t hr e ad.
* /

pr i vat e Thr e ad t h r ead = nul l ;

/ * *
*  The b ackg r ound  t hr e ad co mpl et i on semap hor e.
* /

pr i vat e bool ean t hr ead Done = f al se;

/ * *
*  Name t o r egi s t er  f o r  t he  back gr ou nd t h r ead.
* /

pr i vat e St r i ng t h r eadName =  " St a ndar dMana ger " ;

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pr ope r t i es

/ * *
*  Ret ur n t h e che ck  i n t er va l  ( i n  sec onds)  f or  t hi s  Manag er .
* /

pub l i c  i nt g et Che ck I nt er val ( )  {

r et u r n ( t hi s . check I nt er val ) ;

}

/ * *
*  Set  t he c heck  i nt er val  ( i n se cond s)  f o r  t hi s  Man ager .
*
*  @par a m ch eck I n t er va l The  new chec k  i nt er val
* /

pub l i c  v oi d set Ch eck I n t er va l ( i nt che ck I nt er val )  {

t hi s . che ck I nt er val = ch eck I n t er v al ;

}

/ * *
*  Ret ur n de scr i p t i ve i nf or mat i o n ab out  t hi s  Manage r  i mp l eme nt at i on an d
*  t he c or r e spond i ng v er s i o n number ,  i n t he f o r mat
*  <code >&l t ; desc r i pt i on&gt ; / &l t ; ver s i on&gt ; </ code> .
* /

pub l i c  St r i n g get I nf o( )  {

r et u r n ( t hi s . i nf o) ;

}

/ * *
*  Ret ur n t h e max i mum numbe r  of  ac t i ve Se ss i on s  al l owed,  or  - 1 f o r
*  no l i mi t .
* /

pub l i c  i nt g et Max Ac t i v eSess i ons( )  {

r et u r n ( t hi s . maxAc t i veSess i o ns) ;

}

/ * *
*  Set  t he max i mu m number  o f  ac t i ves  Sess i ons  al l owed,  o r  - 1  f or
*  no l i mi t .
*
*  @par a m ma x The  new max i mum nu mber  of  s ess i o ns
* /

pub l i c  v oi d set Ma xAc t i veSes s i ons ( i nt max)  {

t hi s . max Ac t i v eSess i ons = max ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Publ i c  Me t hods

/ * *
*  Cons t r uc t  and r et ur n a n ew se ss i o n obj ec t ,  based  on t he d ef aul t
*  set t i ngs  spec i f i ed by  t h i s  Ma nage r ' s  p r oper t i es .   The  ses s i on
*  i d wi l l  b e ass i gned  by  t hi s  met ho d,  an d ava i l abl e v i a  t he get I d( )
*  met ho d of  t he r et ur ned s ess i o n.   I f  a new s ess i o n can not  be c r eat ed
*  f or  a ny  r eason ,  r et ur n < code> nul l </ cod e>.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  a new s ess i o n can not  be
*   i ns t ant i at ed f or  a ny  r e ason
* /

pub l i c  Sess i on c r eat eSess i o n( )  {

i f  ( ( max Ac t i v eSess i ons >= 0)  &&
( s ess i ons . s i ze( )  >= maxAc t i veSess i o ns) )

t hr o w new I l l e gal St at eEx cept i on
( sm. g et St r i ng( " s t and ar dManage r . c r e at eSe ss i on . i se " ) ) ;

r et u r n ( super . c r ea t eSes s i on( ) ) ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Li f ecyc l e Me t hods

/ * *
*  Conf i gur e  t hi s  comp onent ,  bas ed o n t he  spec i f i ed  conf i gur at i on
*  par amet er s .   T hi s  met hod  shou l d b e cal l ed i mmedi at el y  af t er  t h e
*  compo nent  i ns t ance i s  c r eat ed ,  an d bef or e < code> s t ar t ( ) </ code>
*  i s  ca l l ed .
*
*  @par a m pa r amet er s  Conf i g ur at i on p ar ame t er s  f or  t hi s  c ompo nent
*   ( <B> FI XME:  Wh at  ob j ec t  t ype shou l d t h i s  r e al l y  be?)
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  al r eady  been
*   conf i gur ed an d/ or  s t ar t ed
*  @exce pt i o n Li f ecyc l eExce pt i on i f  t hi s  compo nent  det ec t s  a  f at a l  er r or
*   i n t he c onf i g ur at i on pa r amet er s  i t  wa s  gi v en
* /

pub l i c  v oi d conf i gur e( Node par amet er s )
t hr o ws  L i f ecy c l eEx cept i on {

/ /  Val i d at e a nd up dat e our  c ur r e nt  co mpone nt  s t at e
i f  ( conf i gur e d)

t hr o w new Li f e cyc l e Excep t i on
( sm. g et St r i ng( " s t and ar dManage r . al r eadyConf i g ur ed " ) ) ;

conf i gur ed = t r ue;
i f  ( par a met er s  == nul l )

r et u r n;

/ /  Par se  and pr oce ss  ou r  con f i gu r at i o n par amet e r s
i f  ( ! ( " Manage r " . eq ual s ( par amet er s . get NodeName( ) ) ) )

r et u r n;
Name dNod eMap at t r i but es  = pa r ame t er s . get At t r i bu t es ( ) ;
Node  nod e = n ul l ;

node  = a t t r i b ut es . get Na medI t em( " check I nt er val " ) ;
i f  ( node  ! = n ul l )  {

t r y  {
set Ch eck I n t er va l ( I nt eger . par s eI nt ( node. get No deVa l ue( ) ) ) ;

}  ca t ch ( Thr owabl e t )  {
;        / /  XXX - Thr ow e xcept i on?

}
}

node  = a t t r i b ut es . get Na medI t em( " maxAc t i veSess i o ns" ) ;
i f  ( node  ! = n ul l )  {

t r y  {
set Ma xAc t i veSes s i ons ( I nt eger . par se I nt ( n ode. g et No deVal ue( ) ) ) ;

}  ca t ch ( Thr owabl e t )  {
;        / /  XXX - Thr ow e xcept i on?

}
}

node  = a t t r i b ut es . get Na medI t em( " max I n ac t i v eI nt e r val " ) ;
i f  ( node  ! = n ul l )  {

t r y  {
set Ma x I nac t i veI nt er v al ( I nt ege r . par seI nt ( node . get NodeVal ue( ) ) ) ;

}  ca t ch ( Thr owabl e t )  {
;        / /  XXX - Thr ow e xcept i on?

}
}

}

/ * *
*  Pr epa r e f or  t h e beg i nni n g of  ac t i ve us e of  t he p ubl i c  met hods  of  t h i s
*  compo nent .   Th i s  me t hod shoul d be  cal l ed af t er  < code> conf i gur e ( ) </ c ode>,
*  and b ef or e any  of  t he pu bl i c  met h ods  o f  t he  comp onent  ar e ut i l i zed.
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  no t  yet  been
*   conf i gur ed ( i f  r eq ui r ed  f or  t hi s  comp onent )
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  al r eady  been
*   s t ar t ed
*  @exce pt i o n Li f ecyc l eExce pt i on i f  t hi s  compo nent  det ec t s  a  f at a l  er r or
*   t hat  pr e vent s  t hi s  comp onent  f r o m bei ng us ed
* /

pub l i c  v oi d s t ar t ( )  t h r ows  Li f ec yc l e Excep t i on {

/ /  Val i d at e a nd up dat e our  c ur r e nt  co mpone nt  s t at e
i f  ( ! con f i gur ed)

t hr o w new Li f e cyc l e Excep t i on
( sm. g et St r i ng( " s t and ar dManage r . not Conf i gur ed " ) ) ;

i f  ( s t ar t ed)
t hr o w new Li f e cyc l e Excep t i on

( sm. g et St r i ng( " s t and ar dManage r . al r eadySt ar t e d" ) ) ;
s t ar t ed = t r u e;

/ /  St ar t  t he backg r ound  r eap er  t hr ead
t hr e adSt ar t ( ) ;

}

/ * *
*  Gr ace f ul l y  t er mi nat e t he  ac t i ve u se of  t he publ i c  met hods of  t hi s
*  compo nent .   Th i s  me t hod shoul d be  t he l as t  one c al l ed  on a gi v en
*  i ns t a nce of  t h i s  co mpone nt .
*
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  no t  bee n s t a r t ed
*  @exce pt i o n I l l egal St at eExcept i on i f  t h i s  co mpone nt  ha s  al r eady
*   been  s t o pped
*  @exce pt i o n Li f ecyc l eExce pt i on i f  t hi s  compo nent  det ec t s  a  f at a l  er r or
*   t hat  nee ds  t o  be r epor t ed
* /

pub l i c  v oi d s t op( )  t hr ows  L i f ecy c l eExcept i on {

/ /  Val i d at e a nd up dat e our  c ur r e nt  co mpone nt  s t at e
i f  ( ! s t a r t ed)

t hr o w new Li f e cyc l e Excep t i on
( sm. g et St r i ng( " s t and ar dManage r . not St ar t ed" ) ) ;

s t ar t ed = f al se;

/ /  St op t he b ackgr ound r eape r  t h r ead
t hr e adSt op( ) ;

/ /  Expi r e al l  ac t i ve se ss i on s
Sess i on sess i ons [ ]  = f i ndSes s i on s( ) ;
f or  ( i nt i  = 0;  i  < ses s i ons . l en gt h;  i ++)  {

St an dar dSess i o n ses s i on = ( St anda r dSes s i on)  sess i ons [ i ] ;
i f  ( ! sess i on. i sVal i d( ) )

cont i nue;
sess i on. e xpi r e ( ) ;

}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pr i va t e Me t hods

/ * *
*  Sl eep  f or  t he dur at i on s pec i f i ed by  t h e <co de>ch eck I n t er v al </ c ode>
*  pr ope r t y .
* /

pr i vat e voi d  t hr e adSl e ep( )  {

t r y  {
Thr e ad. s l eep( c heck I nt er v al *  1000 L) ;

}  ca t ch ( I nt e r r upt edExc ept i o n e)  {
;

}

}

/ * *
*  St ar t  t he  back gr oun d t hr ead t hat  wi l l  per i o di cal l y  ch eck  f or
*  sess i on t i meou t s .
* /

pr i vat e voi d  t hr e adSt a r t ( )  {

i f  ( t hr e ad ! =  nul l )
r et u r n;

t hr e adDo ne = f al se ;
t hr e ad =  new Thr ea d( t hi s ,  t h r ead Name) ;
t hr e ad. s et Dae mon( t r ue) ;
t hr e ad. s t ar t ( ) ;

}

/ * *
*  St op t he backg r ound  t hr e ad t h at  i s  per i odi c al l y  check i ng f or
*  sess i on t i meou t s .
* /

pr i vat e voi d  t hr e adSt o p( )  {

i f  ( t hr e ad ==  nul l )
r et u r n;

t hr e adDo ne = t r ue;
t hr e ad. i nt er r upt ( ) ;
t r y  {

t hr e ad. j o i n( ) ;
}  ca t ch ( I nt e r r upt edExc ept i o n e)  {

;
}

t hr e ad =  nul l ;

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ba ckgr o und T hr ead

/ * *
*  The b ackg r ound  t hr e ad t h at  ch ecks  f or  sess i on t i meout s  an d shu t down .
* /

pub l i c  v oi d r un( )  {

/ /  L oop unt i l  t he t er mi nat i o n se mapho r e i s  set
whi l e ( ! t hr ea dDone )  {

t hr e adSl e ep( ) ;
pr oc essEx pi r es ( ) ;

}

}

}

StandardManager StandardSessionManager
package  or g. apac he. t o mcat . sess i on;

i mpor t  j ava. i o. I OExce pt i on ;

i mpor t  j avax . ser v l et . ht t p. Cook i e;

i mpor t  j avax . ser v l et . ht t p. Ht t pSess i o n;

i mpor t  or g. a pach e. t omcat . c at al i na. * ;

i mpor t  or g. a pach e. t omcat . c or e. Cont ex t ;

i mpor t  or g. a pach e. t omcat . c or e. Reques t ;

i mpor t  or g. a pach e. t omcat . c or e. Respon se;

i mpor t  or g. a pach e. t omcat . c or e. Sess i o nMan ager ;

i mpor t  or g. a pach e. t omcat . u t i l . Sess i o nUt i l ;

/ * *

*  Spec i al i z ed i mpl ement at i on o f  or g . apa che. t omcat . cor e . Sess i onManage r

*  t hat  adap t s  t o t he  new compo nent - base d Man ager  i mpl e ment a t i on .

*  <p>

*  XXX - At  pr es ent ,  use o f  <co de>St anda r dMan ager < / code > i s  har d  code d,

*  and l i f ec yc l e  conf i gur a t i on i s  no t  su ppor t ed.

*  <p>

*  <b>I MPLEMENTATI ON NOTE< / b>:   Once  we commi t  t o t he n ew 
Manager / Sess i on

*  par a di gm,  I  woul d sugge s t  mo v i ng t he l ogi c  i mpl ement ed he r e b ack  i nt o

*  t he cor e l eve l .   T he To mcat . Nex t  " Man ager "  i nt e r f ace  ac t s  mor e l i k e a

*  col l ec t i o n c l ass ,  and h as  mi ni mal  kno wl edg e of  t he d et ai l ed r eques t

*  pr oc ess i n g se mant i cs  of  hand l i ng sess i ons .

*  <p>

*  XXX - At  pr es ent ,  t her e  i s  n o way  ( v i a t he  Sess i onMa nager i nt er f ac e)  
f or

*  a Co nt ex t  t o t el l  t he Manage r  t ha t  we  c r ea t e wh at  t h e def aul t sess i on

*  t i me out  f or  t hi s  web ap pl i ca t i on ( spe c i f i e d i n t he d epl oy ment
descr i p t or )

*  shou l d be .

*

*  @aut hor  Cr ai g  R.  McCl an ahan

* /

publ i c  f i nal  c l a ss  St andar dSess i onMa nage r

i mp l emen t s  Sess i o nMana ger {

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cons t r u c t or s

/ * *

*  Cr eat e a new Sess i o nMana ger t hat  adapt s  t o t he c or r es pond i ng 
Manager

*  i mpl e ment at i on .

* /

pub l i c  St and ar dSe ss i on Manag er ( )  {

mana ger  = new St an dar dManage r ( ) ;

i f  ( mana ger  i ns t an ceof Li f ec yc l e )  {

t r y  {

( ( Li f ecyc l e)  ma nager ) . co nf i gu r e( nu l l ) ;

( ( Li f ecyc l e)  ma nager ) . s t ar t ( ) ;

}  ca t ch ( Li f ec yc l eExcept i on e)  {

t hr ow new I l l eg al St a t eEx cept i on( " "  + e) ;

}

}

}

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I ns t ance  
Var i abl es

/ * *

*  The Manag er  i mpl eme nt at i on we  ar e  ac t u al l y  us i ng .

* /

pr i vat e Mana ger  manage r  = n ul l ;

/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Pub l i c  
Met hods

/ /  XXX shoul d we  t hr o w exc ept i o n or  j us t  r et u r n nu l l  ??

pub l i c  Ht t pSess i o n f i n dSess i on(  Cont ex t  c t x ,  St r i ng  i d )  {

t r y  {

Sess i on s ess i o n = manage r . f i ndSes s i on( i d) ;

i f ( s ess i o n! =nu l l )

r et ur n ses s i on. get Se ss i o n( ) ;

}  ca t ch ( I OEx cept i on e)  {

}

r et u r n ( nul l ) ;

}

pub l i c  Ht t pSess i o n cr e at eSe ss i on ( Con t ex t c t x )  {

r et u r n  manag er . c r eat eSess i o n( ) . get Se ss i on ( ) ;

}

/ * *

*  Remov e al l  ses s i ons  beca use o ur  a ssoc i at ed Cont e x t  i s  bei ng sh ut  
down.

*

*  @par a m ct x The  cont ex t  t hat  i s  be i ng s hut  d own

* /

pub l i c  v oi d r emov eSess i ons( Cont e x t c t x )  {

/ /  XXX XXX a manag er  ma y  be shar ed by  mul t i pl e

/ /  c ont e x t s ,  we j u s t  wa nt  t o  r emove t he se ss i on s  of  c t x !

/ /  T he manage r  wi l l  s t i l l  r u n af t er  t hat  (  i . e.  keep  dat abase

/ /  c onne c t i on  open

i f  ( mana ger  i ns t an ceof Li f ec yc l e )  {

t r y  {

( ( Li f ecyc l e)  ma nager ) . s t op( ) ;

}  ca t ch ( Li f ec yc l eExcept i on e)  {

t hr ow new I l l eg al St a t eEx cept i on( " "  + e) ;

}

}

}

/ * *

*  Used by  c ont ex t  t o conf i gur e t he sess i on ma nager ' s  i n ac t i v i t y  
t i meout .

*

*  The Sess i onMan ager may  h ave s ome def au l t  se ss i on  t i me  out ,  t he

*  Cont e x t  o n t he  ot he r  han d has  i t ' s  t i meout  set  b y  t he  dep l oyme nt

*  descr i pt o r  ( we b. xml ) .  Th i s  me t hod  l et s  t he Cont e x t  co nf or gur e t he

*  sess i on manage r  acc or di n g t o t hi s  val u e.

*

*  @par a m mi nut es  The sess i on i n ac t i v i t y  t i meo ut  i n  mi nu t es .

* /

pub l i c  v oi d set Se ss i on Ti meOut ( i n t mi nut es )  {

i f ( - 1 ! =  mi nu t es )  {

/ /  T he ma nager  wor k s  wi t h se conds . . .

mana ger . s et Max I nac t i veI n t er v al ( mi nut es *  60 ) ;

}

}

}

ServerSessionManager
package  or g. apac he. t o mcat . sess i on;

i mpor t  or g. a pach e. t omcat . u t i l . * ;
i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*
*  @aut hor  J ames  Dunc an Da v i dso n [ du ncan @eng. sun. c om]
*  @aut hor  J ason  Hunt er  [ j ch@en g. sun . com]
*  @aut hor  J ames  Todd  [ gon zo@en g. sun . com]
* /

publ i c  c l ass  Ser ver Se ss i on Manag er i mpl ement s  Sess i onMan ager {

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

pr i vat e s t at i c  Se r ver Sess i o nMana ger manag er ;  / /  = n ew Se r ver Sess i onMan ager ( ) ;

pr o t ec t e d i n t i na c t i ve I nt er val =  - 1;

s t a t i c  {
mana ger  = new Ser v er Ses s i onManag er ( ) ;

}

pub l i c  s t at i c  Ser ver Se ss i on Manag er g et Man ager ( )  {
r et u r n manage r ;

}

pr i vat e Hash t abl e sess i ons  = new Has ht abl e( ) ;
pr i vat e Reap er  r e aper ;

pr i vat e Ser v er Ses s i onManage r ( )  {
r eap er  =  Reap er . ge t Reap er ( ) ;
r eap er . s et Ser ver Se ss i on Manag er ( t hi s ) ;
r eap er . s t ar t ( ) ;

}

publ i c  Ht t pSess i on cr eat eSess i o n( Con t ex t c t x )  {
St r i ng s ess i o nI d =  Sess i onI d Gene r at or . gene r at eI d( ) ;
Ser v er Se ss i on sess i on =  new Ser v er Ses s i on( sess i onI d) ;
sess i ons . put ( sess i onI d,  sess i on) ;

i f ( - 1 ! =  i nac t i veI nt er v al )  {
sess i on. set Ma x I nac t i veI nt er v al ( i nac t i veI nt er val ) ;

}
r et u r n s ess i o n. get Appl i cat i o nSes s i on(  c t x ,  t r ue  ) ;

}

pub l i c  Ht t pSess i o n f i n dSess i on( Cont e x t c t x ,  St r i ng i d)  {
Ser v er Se ss i on sSes s i on= ( Ser v er Se ss i on ) sess i ons . get ( i d) ;
i f ( s Sess i on== nul l )  r et u r n nu l l ;

r et u r n s Sess i on. ge t Appl i cat i onSe ss i on ( c t x ,  f al s e) ;
}

/ /  XXX
/ /  sync ' d f o r  saf t y - - no o t her  t hr e ad sh oul d be ge t t i ng  somet hi n g
/ /  f r om t hi s  whi l e we ar e r eapi n g.  T hi s  i sn' t  t he mos t  o pt i mal
/ /  sol ut i on f or  t hi s ,  but  we' l l  det e r mi ne  some t hi ng  el se  l at er .

syn chr on i zed  voi d  r eap ( )  {
Enumer at i on e num =  sess i ons . keys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Ser v er Ses s i on sess i on = ( Ser ver Se ss i on ) sess i ons . get ( key ) ;

sess i on. r eap( ) ;
sess i on. v al i da t e( ) ;

}
}

syn chr on i zed  voi d  r emo veSes s i on( Ser v er Ses s i on sess i on)  {
St r i ng i d = s ess i o n. get I d( ) ;

sess i on. i nval i dat e ( ) ;
sess i ons . r emo ve( i d ) ;

}

pub l i c  v oi d r emov eSess i ons( Cont e x t c ont ex t )  {
Enumer at i on e num =  sess i ons . keys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Ser v er Ses s i on sess i on = ( Ser ver Se ss i on ) sess i ons . get ( key ) ;
Appl i cat i onSes s i on appSe ss i o n =

sess i on. ge t Appl i cat i onSe ss i on ( cont ex t ,  f al se ) ;

i f  ( appSe ss i on ! = n ul l )  {
appSe ss i on . i nva l i dat e( ) ;

}
}

}

/ * *
*  Used by  c ont ex t  t o conf i gur e t he sess i on ma nager ' s  i n ac t i v i t y  t i meo ut .
*
*  The Sess i onMan ager may  h ave s ome def au l t  se ss i on  t i me  out ,  t he
*  Cont e x t  o n t he  ot he r  han d has  i t ' s  t i meout  set  b y  t he  dep l oyme nt
*  descr i pt o r  ( we b. xml ) .  Th i s  me t hod  l et s  t he Cont e x t  co nf or gur e t he
*  sess i on manage r  acc or di n g t o t hi s  val u e.
*
*  @par a m mi nut es  The sess i on i n ac t i v i t y  t i meo ut  i n  mi nu t es .
* /

pub l i c  v oi d set Se ss i on Ti meOut ( i n t mi nut es )  {
i f ( - 1 ! =  mi nu t es )  {

/ /  T he ma nager  wor k s  wi t h se conds . . .
i nac t i veI nt er v al = ( mi nu t es  *  60) ;

}
}

}

SessionInterceptor
package  or g. apac he. t o mcat . r eque s t ;

i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  or g. a pach e. t omcat . u t i l . * ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*  Wi l l  pr oc ess  t he r eques t  and  det e r mi n e t he  sess i on I d,  an d se t  i t
*  i n t he Re ques t .
*  I t  a l so mar ks  t he sess i on as  acce ssed .
*
*  Thi s  i mpl emen t at i o n onl y  han dl es  Cook i es  s ess i o ns ,  p l ease  ex t end o r
*  add new i nt er cept o r s  f o r  ot h er  me t hod s .
*
* /

publ i c  c l ass  Ses s i onI nt er c ept or ex t e nds   Base I nt er cept o r i mp l eme nt s  Reques t I nt e r cept or {

/ /  GS,  s epar at es  t he s ess i o n i d f r om t he j vm r out e
s t a t i c  f i nal  char  SESSI ONI D_ROUTE_SEP = ' . ' ;
i nt debu g=0;
Con t ex t Manag er cm;

pub l i c  Sess i onI nt er cep t or ( )  {
}

pub l i c  v oi d set De bug(  i nt i  )  {
Sys t em. o ut . pr i nt l n ( " Set debu g t o  "  + i ) ;
debu g=i ;

}

pub l i c  v oi d set Co nt ex t Manag er (  Cont e x t Man ager cm )  {
t hi s . cm= cm;

}

pub l i c  i nt r eques t Map( Reque s t r e ques t  )  {
St r i ng s ess i o nI d =  nul l ;

Cook i e c ook i e s [ ] =r eques t . get Cook i es ( ) ;  / /  asser t  ! =n ul l

f or (  i nt i =0;  i <co ok i es . l eng t h;  i ++ )  {
Cook i e co ok i e = coo k i es [ i ] ;

i f  ( cook i e. get Name( ) . equ al s ( " JSESSI ONI D" ) )  {
sess i onI d = coo k i e. g et Va l ue( ) ;
sess i onI d= val i d at eSe ss i o nI d( r eques t ,  se ss i on I d) ;
i f  ( s ess i o nI d! = nul l ) {

r eques t . set Reque s t ed Sess i onI dF r omCo ok i e( t r ue ) ;
}

}
}

St r i ng s i g=" ; j sess i oni d =" ;
i nt f oun dAt =- 1;
i f (  debu g>0 )  cm. l og( "  XXX RURI = "  + r eques t . get Reque s t URI ( ) ) ;
i f  ( ( f ou ndAt = r eque s t . ge t Requ es t URI ( ) . i ndex Of ( s i g) ) ! = - 1) {

sess i onI d =r equ es t . g et Req ues t URI ( ) . subs t r i ng ( f oun dAt + s i g. l engt h ( ) ) ;
/ /  r ewr i t e URL ,  do I  nee d t o  do a ny t hi ng mo r e?
r equ es t . s et Req ues t URI ( r e ques t . get Reque s t URI ( ) . su bs t r i ng( 0 ,  f ou ndAt ) ) ;
sess i onI d =val i dat eSess i o nI d( r eque s t ,  s ess i o nI d) ;
i f  ( sess i onI d! =nul l ) {

r eque s t . se t Requ es t ed Sess i onI d Fr omURL( t r ue) ;
}

}
r et u r n 0 ;

}

/ /  XXX what  i s  t h e cor r ec t  behav i or  i f  t h e ses s i on i s  i n val i d ?
/ /  We ma y  s t i l l  s et  i t  and j us t  r et u r n se ss i on  i nva l i d.

/ * *  Val i dat e  and f i x  t he se ss i on  i d.  I f  t he se ss i on  i s  n ot  v al i d r et ur n nul l .
*   I t  wi l l  al so c l ean  up t he se ss i o n f r o m l oa d- bal anc i n g s t r i ngs .
*  @r et u r n s ess i o nI d,  or  nu l l  i f  not  val i d
* /

pr i vat e St r i ng va l i dat eSess i onI d ( Req ues t r eque s t ,  St r i ng  ses s i onI d) {
/ /  GS,  We pi g gybac k  t he  JVM i d o n t op  of  t he se ss i on  coo k i e
/ /  Separ at e t hem . . .

i f (  debu g>0 )  cm. l og( "  Or i g sess i onI d "  +  sess i onI d ) ;
i f  ( nul l  ! = s ess i o nI d)  {

i nt i dex = ses s i onI d. l as t I nd exOf ( SESSI ONI D_ ROUTE_SEP) ;
i f ( i dex >  0)  {

sess i onI d = ses s i onI d. su bs t r i ng( 0,  i dex ) ;
}

}

i f  ( sess i onI d ! = n ul l  && ses s i on I d. l e ngt h( ) ! =0)  {
/ /  GS,  We  ar e i n a pr obl em h er e,  we ma y  ac t ual l y  get
/ /  mul t i p l e Se ss i on  cook i es  ( one f or  t he r o ot
/ /  c ont ex t  and  one f or  t he r eal  c ont ex t . . .  or  ol d se ss i on
/ /  c ook i e .  We mus t  check  f or  val i di t y  i n t h e cur r ent cont ex t .
Cont ex t  c t x=r e ques t . get Cont e x t ( ) ;
Sess i onMa nager sM =  c t x . get Sess i o nMana ger ( ) ;     
i f ( n ul l  ! = sM. f i ndSess i o n( c t x ,  se ss i on I d) )  {

r eques t . set Reque s t edSess i o nI d( s ess i o nI d) ;
i f (  d ebug> 0 )  c m. l og ( "  F i nal  sess i on i d  "  + sess i onI d ) ;
r et ur n ses s i onI d;

}
}
r et u r n n ul l ;

}

pub l i c  i nt b ef or e Body(  Requ es t  r r equ es t ,  Respo nse r espon se )  {
St r i ng r eqSes s i onI d = r espon se. g et Ses s i onI d( ) ;
i f (  debu g>0 )  cm. l og( " Bef or e  Bod y  "  +  r eqSess i o nI d ) ;
i f (  r eqSess i o nI d== nul l )

r et u r n 0;

/ /  GS,  s et  t h e pat h at t r i but e t o  t he cook i e.  Th i s  wa y
/ /  mul t i pl e s ess i o n coo k i es  can be us ed,  o ne f o r  eac h
/ /  c ont e x t .
St r i ng s ess i o nPat h = r r eques t . ge t Cont ex t ( ) . get Pat h( ) ;
i f ( s ess i onPat h. l en gt h( )  == 0 )  {

sess i onPa t h = " / " ;
}

/ /  GS,  p i ggyb ack  t he j v m r ou t e o n t he  sess i on i d.
i f ( ! sess i onPa t h. eq ual s ( " / " ) )  {

St r i ng j v mRout e = r r eque s t . g et JvmRout e ( ) ;
i f ( n ul l  ! = j vmRout e )  {

r eqSe ss i on I d = r eqSe ss i o nI d +  SESSI ONI D_ROUT E_SEP + j vmRou t e;
}

}

Cook i e c ook i e  = ne w Coo k i e( " JSESSI ONI D" ,
r eqSe ss i on I d) ;

cook i e. s et Max Age( - 1) ;
cook i e. s et Pat h( ses s i onPat h) ;
cook i e. s et Ver s i on( 1) ;

r esp onse . addHeader (  Coo k i eTo ol s . get Co ok i eHeader Name( cook i e) ,
Coo k i eTo ol s . get Co ok i eHeader Val ue ( coo k i e) ) ;

cook i e. s et Ver s i on( 0) ;
r esp onse . addHeader (  Coo k i eTo ol s . get Co ok i eHeader Name( cook i e) ,

Coo k i eTo ol s . get Co ok i eHeader Val ue ( coo k i e) ) ;

r et u r n 0 ;
}

/ * *  Not i f i ca t i on of  co nt ex t  shut down
* /

pub l i c  v oi d cont e x t Shu t down (  Con t ex t  c t x )
t hr o ws  T omcat Excep t i on

{
i f (  c t x . get De bug( )  > 0 )  c t x . l og ( " Remov i ng sess i ons  f r om "  + c t x ) ;
c t x . get Sess i o nMana ger ( ) . r emo veSe ss i on s( c t x ) ;

}

}

ServerSession
package  or g. apac he. t o mcat . sess i on;

i mpor t  or g. a pach e. t omcat . c or e. * ;
i mpor t  or g. a pach e. t omcat . u t i l . St r i ng Mana ger ;
i mpor t  j ava. i o. * ;
i mpor t  j ava. net . * ;
i mpor t  j ava. ut i l . * ;
i mpor t  j avax . ser v l et . * ;
i mpor t  j avax . ser v l et . ht t p. * ;

/ * *
*  Cor e  i mpl emen t at i o n of  a ser ver  s ess i on
*
*  @aut hor  J ames  Dunc an Da v i dso n [ du ncan @eng. sun. c om]
*  @aut hor  J ames  Todd  [ gon zo@en g. sun . com]
* /

publ i c  c l ass  Ser ver Se ss i on {

pr i vat e St r i ngMan ager sm =
St r i ngMa nager . get Manage r ( " or g. ap ache. t omca t . ses s i on" ) ;

pr i vat e Hash t abl e val u es  = new Hasht abl e( ) ;
pr i vat e Hash t abl e appSess i o ns = new Hasht abl e( ) ;
pr i vat e St r i ng i d ;
pr i vat e l ong  c r ea t i onT i me =  Sys t em. c ur r en t Ti me Mi l l i s ( ) ; ;
pr i vat e l ong  t hi s Acces sTi me = c r eat i onTi me;

pr i vat e  i nt i nac t i veI nt er v al = - 1;

Ser ver Se ss i o n( St r i ng i d)  {
t hi s . i d = i d;

}

pub l i c  St r i n g get I d( )  {
r et u r n i d;

}

pub l i c  l ong get Cr eat i o nTi me ( )  {
r et u r n c r eat i onTi me;

}

pub l i c  Appl i cat i o nSess i on g et App l i ca t i onSess i o n( Con t ex t cont ex t ,
bool ean cr eat e)  {
Appl i cat i onSe ss i on appSess i o n =

( App l i cat i onSe ss i on ) appSess i ons . g et ( co nt ex t ) ;

i f  ( appSess i o n == nul l  && c r eat e )  {

/ /  XXX
/ /  s ync  t o ens ur e v al i d?

appSess i o n = n ew Ap pl i ca t i on Sess i on( i d ,  t hi s ,  co nt ex t ) ;
appSess i o ns . pu t ( con t ex t ,  app Sess i on) ;

}

/ /  XXX
/ /  make sur e t hat  we ha ven' t  gon e ove r  t he  end of  ou r
/ /  i nac t i ve i nt er v al  - - i f  s o,  i nval i dat e and c r eat e
/ /  a  new appSess i o n

r et u r n a ppSes s i on;
}

voi d r emoveAppl i c at i on Sess i on( Co nt ex t con t ex t )  {
appSess i ons . r emove ( cont ex t ) ;

}

/ * *
*  Cal l e d by  cont ex t  when r eques t  co mes  i n so t hat  acces ses  and
*  i nac t i v i t i es c an be  deal t  wi t h ac cor di ngl y .
* /

voi d val i dat e( )

synchr o ni zed  voi d i nv al i da t e( )  {
Enumer at i on e num =  appSess i o ns . k eys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Appl i cat i onSes s i on appSe ss i o n =

( Appl i cat i onSes s i on) appSess i o ns . ge t ( key ) ;

appSess i o n. i nv al i da t e( ) ;
}

}

pub l i c  v oi d put Va l ue( St r i ng name ,  Ob j ec t  val ue )  {
i f  ( name  == n ul l )  {

St r i ng ms g = s m. get St r i n g( " s er ver Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r emo veVa l ue( n ame) ;   / /  r emov e an y  ex i s t i ng  bi nd i ng
val u es . p ut ( na me,  v al ue) ;

}

pub l i c  Obj ec t  get Val ue ( St r i ng na me)  {
i f  ( name  == n ul l )  {

St r i ng ms g = s m. get St r i n g( " s er ver Sess i on. va l ue. i ae" ) ;

t hr o w new I l l e gal Ar gumen t Exc ept i o n( msg ) ;
}

r et u r n v al ues . get ( name) ;
}

pub l i c  Enume r at i o n get Val ue Names ( )  {
r et u r n v al ues . keys ( ) ;

}

pub l i c  v oi d r emov eVal u e( St r i ng n ame)  {
val u es . r emove ( name ) ;

}

pub l i c  v oi d set Ma x I nac t i veI nt er v al ( i nt i n t er va l )  {
i nac t i ve I nt er val =  i nt e r val ;

}

pub l i c  i nt g et Max I nac t i veI n t er va l ( )  {
r et u r n i nac t i veI nt er val ;

}     

/ /  XXX
/ /  sync ' d f o r  saf t y - - no o t her  t hr e ad sh oul d be ge t t i ng  somet hi n g
/ /  f r om t hi s  whi l e we ar e r eapi n g.  Thi s  i sn' t  t he mos t  o pt i mal
/ /  sol ut i on f or  t hi s ,  but  we' l l  det e r mi ne  some t hi ng  el se  l at er .

syn chr on i zed  voi d  r eap ( )  {
Enumer at i on e num =  appSess i o ns . k eys ( ) ;

whi l e ( e num. h asMor eEl ement s ( ) )  {
Obj e c t  ke y  = e num. n ex t El emen t ( ) ;
Appl i cat i onSes s i on appSe ss i o n =

( Appl i cat i onSes s i on) appSess i o ns . ge t ( key ) ;

appSess i o n. val i dat e ( ) ;
}

}
}

pr i vat e l on g l a s t Acc essed = c r eat i o nTi me;
pr i vat e i nt i nac t i veI n t er va l = - 1;

voi d a ccess ed( )  {
/ /  s et  l as t  a ccess ed t o  t hi s Acce ssTi me as  i t  wi l l  be  l ef t  ove r
/ /  f r om t he p r ev i o us  ac cess
l as t Acce ssed = t hi sAcce ssTi me;
t hi s Acce ssTi me = Sys t em. cur r ent T i meMi l l i s ( ) ;

val i dat e ( ) ;
}

voi d val i dat e( )  {
/ /  i f  we  have  an i nac t i ve i n t er v al ,  c heck  t o se e i f  we' v e exc eeded  

i t
i f  ( i nac t i veI nt er v al ! =  - 1)  {

i nt t hi s I nt er v al =
( i nt ) ( Sys t em. cu r r ent Ti me Mi l l i s ( )  - l as t Acces sed)  /  10 00;

i f  ( t hi s I nt er v al > i nac t i veI nt er v al )  {
i nval i dat e ( ) ;

}
}

}

publ i c  l ong  get Las t Access edTi me( )  {
i f  ( val i d)  {

r et u r n l a s t Acc essed ;
}  el se {

St r i ng ms g = s m. get St r i n g( " a ppl i c at i on Sess i on. se ss i o n. i se " ) ;

t hr o w new I l l e gal St at eEx cept i on( msg) ;
}

}

publ i c  l ong  get Las t Access edTi me( )  {
r et u r n l as t Ac cesse d;

}

pr i vat e l on g l a s t Acc essed = c r eat i o nTi me;

voi d a ccess ed( )  {
/ /  s et  l as t  a ccess ed t o  t hi s Acce ssTi me as  i t  wi l l  be  l ef t  ove r
/ /  f r om t he p r ev i o us  ac cess

l as t Acce ssed = t hi sAcce ssTi me;
t hi s Acce ssTi me = Sys t em. cur r ent T i meMi l l i s ( ) ;

}

voi d va l i dat e( )  {
/ /  i f  we  have  an i nac t i ve i n t er v al ,  c heck  t o se e i f
/ /  we' ve  exce eded i t

i f  ( i na c t i ve I nt e r val ! = - 1 )  {
i nt t hi s I nt er v al =

( i nt ) ( Sys t em. cu r r ent Ti me Mi l l i s ( )  -
l as t Acc essed )  /  1000;

i f  ( t hi s I nt er v al > i nac t i veI nt er v al )  {
i nval i dat e ( ) ;

Ser ve r Sess i onMa nager ssm =
Ser ver Sess i onMan ager . get Manage r ( ) ;

ssm. r emove Sess i on( t h i s ) ;
}

}
}

pr i vat e l on g l a s t Acc essed Ti me = c r e at i o nTi me ;

/ * *
*  Ret ur n t h e l as t  t i me t he  c l i e nt  s ent  a  r equ es t  

assoc i a t ed wi t h t hi s
*  sess i on,  as  t h e number  o f  mi l l i se conds  s i nc e mi d ni ght ,  

Januar y  1,  1 970
*  GMT.   Ac t i ons  t hat  your  appl i cat i on t a kes ,  such as  

get t i ng  or  s et t i ng
*  a val ue a ssoc i at ed wi t h t he s ess i on,  d o not  af f e c t  t h e 

access  t i me.
* /

pub l i c  l ong get La s t Acc essed Ti me( )  {

r et u r n ( t hi s . l as t Access edTi me) ;

}

t hi s . l as t Acce ssedT i me =  t i me ;

/ * *
*  Updat e t h e acc essed  t i me  i nf o r mat i on f or  t h i s  se ss i on .   

Thi s  me t hod
*  shoul d be  cal l ed by  t he cont e x t  when a  r equ es t  c omes  i n 

f or  a p ar t i c ul ar
*  sess i on,  even i f  t h e app l i cat i on does  not  r ef er e nce i t .
* /

pub l i c  v oi d acces s( )  {

t hi s . l as t Acce ssedT i me =  t hi s . t hi sAcce ssedT i me;
t hi s . t hi sAcce ssedT i me =  Sys t em. c ur r en t Ti me Mi l l i s ( ) ;
t hi s . i sNew=f a l se;

}

l as t Ac cesse dTi me = 0 L;

l as t Ac cesse dTi me = ( ( Long )  s t r eam. r eadObj ec t ( ) ) . l ongVa l ue( ) ;
max I nac t i veI n t er va l = ( ( I nt e ger )  

s t r eam. r eadObj ec t ( ) ) . i nt Va l ue( ) ;
i sNe w = ( ( Boo l ean)  s t r e am. r e adOb j ec t ( ) ) . bo ol ean Val ue ( ) ;

s t r eam. wr i t e Obj e c t ( ne w Lon g( l as t Acce ssed Ti me) ) ;

sM. acc essed ( c t x ,  r eq ues t ,  sess i onI d ) ;

publ i c  voi d  acc essed (  Con t ex t  c t x ,  Requ es t  r eq,  St r i ng  i d )  {
Appl i cat i onSe ss i on apS= ( Appl i cat i onSe ss i on ) f i nd Sess i on(  c t x ,  

i d) ;
i f (  apS= =nul l )  r et ur n;

Ser v er Se ss i on ser v S=apS. get Ser ve r Sess i on( ) ;
ser v S. ac cesse d( ) ;
apS. acce ssed( ) ;

/ /  c ache  i t  - no n eed t o comput e  i t  a gai n
r eq. set Sess i o n(  ap S ) ;

}

/ * *
*  I nval i dat e al l  sess i ons  t hat  have  expi r ed.
* /

pr i vat e voi d  pr oc essEx pi r es ( )  {

l ong  t i meNow = Sys t em. c ur r en t Ti meMi l l i s ( ) ;
Sess i on sess i ons [ ]  = f i ndSes s i on s( ) ;

f or  ( i nt i  = 0;  i  < ses s i ons . l en gt h;  i ++)  {
St an dar dSess i o n ses s i on = ( St anda r dSes s i on)  sess i ons [ i ] ;
i f  ( ! sess i on. i sVal i d( ) )

cont i nue;
i nt max I n ac t i v eI nt e r val = se ss i on . get Max I na c t i ve I nt e r val ( ) ;
i f  ( max I n ac t i v eI nt e r val < 0)

cont i nue;
i nt t i meI dl e =  / /  T r unca t e,  do no t  r ou nd up

( i nt )  ( ( t i meNow - se ss i o n. get Las t Access edTi me( ) )  /  
1000L) ;

i f  ( t i meI dl e > = max I nac t i veI nt er v al )
sess i on. ex pi r e( ) ;

}
}

/ * *

*  Mar k  t he spec i f i ed sess i on' s  l as t  acce ssed t i me.   Thi s  sh oul d be

*  cal l e d f o r  eac h r eq ues t  by  a Requ es t I n t er ce pt or .

*

*  @par a m se ss i on  The sess i on t o  be mar ke d

* /

pub l i c  v oi d acces sed( Cont ex t  c t x ,  Re ques t  r eq,  St r i ng i d )  {

Ht t p Sess i on s ess i o n=f i n dSess i on( c t x ,  i d) ;

i f (  sess i on = = nul l )  r e t ur n;

i f  ( sess i on i ns t an ceof Sess i on)

( ( Se ss i on )  ses s i on) . acce ss( ) ;

/ /  c ache  t he Ht t pSess i o n - a voi d  anot her  f i nd

r eq. set Sess i o n(  se ss i on  ) ;

}
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Stan Wagon’s bike
My square-wheel 
bike, on permanent 
display at Macalester
College. This 
construction, believe 
it or not, earned me 
an entry in "Ripley©s 
Believe It or Not"; 
beats standing in a 
block of ice for three 
days or growing 
three-foot long 
fingernails. 

--
http://www.stanwago
n.com

Stan Wagon 
(wagon@macalester.e
du), Prof. of 
Mathematics and 
Computer Science, 
Macalester College, 
St. Paul, Minnesota
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Yourdon & Constantine, SD, pg.168

VALUE

REMOVALL

MOVE UNTIL

FIND

STRINGCOMP

SCAN

FIND: AT LINE 5

VALUE: AT LINE7

SCAN: AT LINE 15

MOVE UNTIL: AT LINE 8

REMOVALL: AT LINE 2

The Weaver
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AspectJ
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2. Aspect-orientation at large

2.1 Aspect-oriented Programming 
• It permeates into almost every popular 

high-level programming languages
• Java

Hyper/J, AspectJ, AJDT, JBoss
• C/C++/C#

AspectC/C++, C#
• PHP

AOPHP, AspectPHP
… and many many more: see AOSD.NET
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Every AOP mechanism 
has to support

• Definition and representation of aspects
– Definition of Advices in the component language
– Definition of Joinpoints in regular expressions

• Optionally, they can introduce new data members, changing the 
structures of components

– Representation: New keywords, New directives, XML, but never 
change the code of components directly

• Implementing a weaver
– As preprocessor => generates woven components in the 

component language (AspectC, AOPHP)
– As instrumenting compiler => generates woven components in 

the bytecode for the languages supporting reflection (AspectJ)
– As interpretator => interpreting the woven code on-the-fly 

(AspectPHP)
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2. Aspect-orientation at large

2.2 Aspect-Oriented SD

• AO includes the whole lifecycle of SE
– http://www.aosd.net

• There is a conference AOSD
• There are workshops on Early Aspects at AOSD, 

OOPSLA, ICSE
• Hot topics related to all other SD technologies

– Aspect-oriented Refactoring
– Aspect Mining
– Aspect-oriented Debugging
– Aspect-oriented Testing
– Aspect-oriented Slicing
– Aspect-oriented Model Checking

…
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2. Aspect-orientation at large

2.3 Aspect-Oriented RE

• Lessons learnt from success stories
– SP => SA
– OOP => OOA
– Why not AOP => AOA? 

• Separation of crosscutting concerns earlier
• Avoid duplication as early as possible
• Identify aspects before mining them from code

• Discover aspects in the early requriements
– From structured requirement documents
– From unstructured (textual) documents

• Verify discovered (candidate) aspects in AOP
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3. A Case Study on AORE
1. Quickly go through goal-oriented 

requirements engineering basics
2. A requirements engineering process to 

elicit early aspects (goal aspects)
3. A reverse engineering exercise to 

identify candidate aspects (code 
aspects)

4. Linking goal aspects with code aspects
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3.1 Requirements Goal Models
• A goal model is an intentional model
• A goal can be decomposed into AND or OR

subgoals

• A goal model has both hard and soft goals
– A hard goal can be either satisfied or denied
– A soft goal is partially satisfied => satisficed

• Soft goal uses HELP (+), HURT (-), MAKE (++) 
or BREAK (--) correlations to show partial 
satisfaction (satisfice) from a set of subgoals
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3.1.1 Hard goal model
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3.1.2 Soft goal model
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T: satisfied
F: denied
U: unknown

Text Editor SMTP

AND

Get Reliable 
Reply

Get Reliable 
Reply

FS: Fully satisfied
PS: Partially satisfied
UN: Unknown
PD: Partially denied
FD: Fully denied
CF: ConflictGoal:

Contact a Friend

Goal:
Email a Friend

Goal:
Mail a Friend

Goal:
Call a Friend

++: MAKE

+: HELP --: BREAK
OR

++: MAKE

3.1.3 Goal-Oriented 
Requirements Analysis
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T: satisfied
F: denied
U: unknown

Text Editor SMTP

AND

Get Reliable 
Reply

Get Reliable 
Reply

FS: Fully satisficed
PS: Partially satisficed
UN: Unknown
PD: Partially denied
FD: Fully denied
CF: ConflictGoal:

Contact a Friend

Goal:
Email a Friend

Goal:
Mail a Friend

Goal:
Call a Friend

OR

++: MAKE

++: MAKE

+: HELP --: BREAK
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3.1.4 V-graph

In order to reason about interplay of 
functional and non-functional 
requirements, we create a particular type 
of goal model, called V-graph
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Goal

Task

SoftgoalSoftgoal

co
nt

rib
ut

io
n

co
nt

rib
ut

io
n

correlation

V
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3.2 The Process
– Start from root-level goals and soft goals, 

correlate and decompose them into a V-graph

– A goal analysis based on the label 
propagation algorithm is used to check for:
• Conflicts

• Inconsistencies
• Denial of any goal or soft goals

– After resolving the problems, a proper V-
graph is obtained

– Then we list the candidate aspects from the 
V-graph
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Consistent

tasks

goals soft
goals

goals soft
goals

tasks

root 
goal

soft
goals

list objectives

No conflict

goals soft
goals

tasks

list
aspects

V model

aspects

Satisfied & 
satisficed

correlation 

decompose

soft
goals
soft
goals

correlate

decompose

resolve 
conflict

decompose
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3.3 A Case Study
• Medi@Shop adapted from literature:

Castro, Kolp, Mylopoulos, Towards
requirements-driven information systems 
engineering: the Tropos project, Journal of 
Information Systems, 2002. 
Can we find aspects from early requirements?

• osCommerce studied from an LAMP (Linux, 
Apache, MySQL, PHP) Open-Source project: 
(http://www.oscommerce.com) 
Do they manifest in the developed software?
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osCommerce (version 2.2m2)
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Duplications in code
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Candidate code aspects in the code
Clone detection (by Semantic Design,Inc)

3

22

15

4

76

2

559

1

1

LOC Need refactoring? Code description#clones

Norequire($path . $file);319

Yes (NFR)Set HTML head CHARSET64

Yes (FR/NFR)require(application_top.php);
SSL check

10

Yes (FR)Postal code zone check15

Yes (NFR)messageStack->add ($error);67

Noclass mime;2

Nodefine ($variable, $value);292

Noclass email;2

Noecho $expression;260
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3.4 Identifying goal aspects
Correlate initial goals and softgoals

T1T0
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Inconsistent decomposition

T1 T2
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T3

Resolving inconsistency

T2
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Further decomposition

T3                  T4
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Further…

T5
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T7

Resolving Conflicts

T6
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Result candidate aspects
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Goal Aspects
goal aspect Responsiveness[transaction] {

pointcut transaction():
Preparing[cart,product]) ||

CheckingOut[cart, product, account, stock]);
required () by: transaction() {

SessionCookie[transaction]();
}

};
• AspectJ-like syntax
• Allow weaving the operationalized tasks with goals 

specified in the pointcut
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Your exercise
• Reverse Engineering

Identify some aspects in the OpenOME
– Clone-detection or Callgraph extraction

– Goal analysis

• Forward Engineering
– Implement some new NFR through AspectJ
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4. Summary
• The concepts of aspect-orientation
• The practise of AOP, AOSD, AORE, 

AOSR
• A Case study of AORE
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Further readings
[AOP] G. Kiczales, J. Lamping, A. Mendhekar, C. 

Maeda, C. Lopes, J.-M. Loingtier, and  J. Irwin. 
“Aspect oriented programming”. LNCS, 
1241:220--242, Oct. 1997.

[AORefactoring] C. Zhang, H.-A. Jacobsen. 
“Refactoring Middleware with Aspects”. TPDS 
14(1):1058-1073. 2003

[AOMining] C. Zhang, H.-A. Jacobsen. “PRISM is 
research in Aspect Mining”. OOPSLA, 2004.

[AORE] Y. Yu, J.C. Leite, J. Mylopoulos. “From 
goals to aspects: discovering aspects from 
goal models”. RE’04, 2004.
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What’s next …
• A tutorial on aspect-oriented programming 

tools
– AspectJ

– Eclipse/AJDT
– Visualizing Aspects

– Aspect mining tool

• A lecture on (aspect-oriented) Software 
Reuse
– Q7 in the OpenOME


